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To the Regents of the University of the State of New York 

I have the honor to submit herewith my report as state geolo- 
gist for the fiscal year ending Sep. 30, 1902. 

As in previous years, the results of the more important in- 
vestigations are published in the form of bulletins which are 
distributed in advance. Those pertaining to the present report 
are: 56 Description of the State Geologic Map of 1901, 58 Guide 
to the Mineralogic Collections of the New York State Museum, 
and 61 Quarries of Bluestone and other Sandstones in New York. 

Respectfully yours 

Frederick J. H. Merrill 
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GEOLOGY 

The work under the direction of the state geologist during 
the past fiscal year has, as usual, been prosecuted both in the 
field and the office, and its results are summarized in the fol- 
lowing pages. 

The large geologic map of the State described in Museum bul- 
letin 56 was issued in June 1902, and has been received with much 
appreciation in all quarters. 

In pure geology the survey of the crystalline rocks of the 
Adirondacks has been continued by Prof. H. P. Gushing, whose 
field work of the past season was devoted to the mapping of 
the Long lake sheet of the topographic atlas, some 30;^ of its 
area being mapped in detail. The rocks are mainly igneous 
intrusives and it was expected that detailed mapping would 
throw light on the complicated relations of the anorthosite, 
syenite and granite intrusions to one another. The portion of 
the sheet covered during this first season was, in the main, 
away from the anorthosite boundary, and showed syenite as 
the prevailing rock, more or less involved with granite. On 
the west slopes of Mt Morris this syenite is much cut by a 
granite, which is clearly younger. The syenite is found to vary 
much in composition, in grain and in degree of foliation, speci- 
ally toward its peripheral portions. In Litchfield park it be- 
comes very acid, grading into a granite, which is found to be 
cut by another granite, apparently the same as that w^hich 
cuts the syenite about Mt Morris. Running north from Litch- 
field park, and forming the ridges between Little Simons and 
Follensby ponds, is a considerable area of a different granite 
rock, more gneissoid and richer in dark silicates than the pre- 
ceding, but no exposures could be found which disclosed its 
relations to the surrounding rocks. 

Two unexpected and very interesting little examples of 
anorthosite outliers were found in Litchfield park, some miles 
distant from the main mass. One was but meagerly exposed 
and gave no clue as to its relations to the surrounding rocks, 

r(> 
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which were of a dubious type and of uncertain attinity. Th(» 
other was entirely surrounded by syenite, plainly an igneous 
intrusive, but showing considerable variation and also dilTer-. 
ing considerably from the usual syenite, so that it is a qu<^stion 
whether it is properly to be correlated with that. This syenite 
appears to cut out the anorthosite on the north and west, at 
least the contact between the two rocks is an irruptive one, 
and app-M'ently the syenite is the younger, though the evidence 
is not so decisive as one could wish. If the relations were prop- 
erly apprehended, the syenite is the younger, and the anortho- 
site is of the nature of a large inclosure in the other rock. Be- 
sides the evidence derived from the character of the exposed 
contacts, the coarseness of grain of the anorthosite and its lack 
of tendency to become gabbroic, harmonize with this view. 

Wherever the main anorthosite boundarv was reached, the 
rock was found to be gabbroic, fine grained and gneissoid, these 
characters fading out with recession from the boundary. No 
gradation between it and the syenite was noted, the boundary 
between the two seeming everywhere sharp, but no contacts 
were noted. 

The area of Grenville rocks lying south and southwest of 
Follensby pond was found to have much greater extent than 
had before been supposed, and to form much the largest area 
of these rocks yet found in the heart of the region. Only its 
north and west boundaries were mapped, but it was followed 
for 4 miles from north to south, and, where left, was running 
south with a breadth of at least 3 miles and possibly much 
more. At least 10 square miles of it were included in the area 
mapped, and it may be double that size or more. Compared 
with most areas of these rocks too, there was singularly little 
mixture with gneisses of doubtful or of igneous origin, the 
rather frequent outcrops showing distinctive sediments only. 
It is noteworthy that the area is not very remote from the con- 
siderable belt of similar rocks which Prof. J. F. Kemp has 
mapped as running east from Long Lake village, and which is 
also of unusual size for the heart of the Woods, and that both 
lie in what the writer has called the " lake belt," which he has 
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regarded as a down faulted portion of the region. These larger 
Grenville areas here would seem to emphasize the correctness 
of that conclusion. In addition, two or three small patches of 
Grenville rocks, previously unknown, were discovered. 

Glacial striae were noted in several places, always in valleys, 
and on surfaces recently stripped during road-making. They, 
as usual, show directions controlled by the minor topography 
and are of little value as indications of the general direction 
of movement of the main ice sheet. 

In southeastern New York work has been continued in the 
study of the crystalline rocks by Mr E. C. Eckel. During October 
and November 1901 he was chiefly in Rockland and Westchester 
counties, short trips having been made into the adjoining 
portions of Connecticut and a few days being spent in the 
vicinity of Fort Ann N. Y. The winter was occupied with 
proof-reading on bulletins, and with the editing of reports 
on the Portland cement industry of the State and on the quarry 
industry of southeastern New York. During the spring and 
summer of 1902, Mr Eckel was engaged in field work on the 
Cambrian and Silurian formations in Columbia and Dutchess 
counties; on the pre-Cambrian and Paleozoic formations near 
S«aratoga N. Y.; and in establishing points on the boundary 
lines between the Medina, Clinton and Niagara formations in 
western and central New York. 

In Pleistocene geology, work has been continued in the Hud- 
son and Champlain valleys by Prof. J. B. Wood worth in the 
study of the history of the postglacial marine invasion. During 
the winter and spring of 1901-2 he was engaged in the elabora- 
tion of his field notes and in the preparation of parts of a 
report on the evidences of submergence of the Hudson and 
Champlain valleys by the sea or by fresh water at the close 
of the glacial period. A short paper on the Northumberland 
volcanic plug was prepared with illustrative drawings, and is 
now in the hands of the printer. 

June 16, 1902, Professor Wood worth went into the field and 
till the 28th of the month remained in the Hudson valley be- 
tween Kingston and Newburg, studying the terraces of clay, 
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gravel, and sand bordering the river and its tributaries to obtain 
further light on the nature of the water body in which the 
deposits were laid down and its relation to the retreating ice 
sheet. From this district he proceeded to Lake George to 
make a reconnaissance of the middle portion of that lake val- 
ley. On July 2 he proceeded to the Mooeis quadrangle and 
began a detailed examination of the glacial deposits and the 
subsequently formed shore lines of that area. Two months 
were given to this examination, including a side trip to the 
reported shore lines of St Albans Vt., and a few days spent in 
the study of the postglacial scourways and gorge known as 
" The Gulf " in the vicinitv of Covev Hill, Canada. On the com- 
pletion of this map, he proceeded westward along the northern 
base of the Adirondacks, seeking for, and determining by 
means of the aneroid barometer, the elevation of the shore 
lines and deltas, in order to ascertain the extent and nature 
of the related water levels in the Cham plain area. This exten- 
sion of the investigation into the St Lawrence valley was made 
after a conference held at Washington, in February 1902, with 
Mr G. K. Gilbert of the United States Geological Survey, who 
kindly gave to the State Museum the use of his notes on that 
area. Before leaving the field Professor Wood worth extended 
his reconnaissance as far as Ogdensburg. 

Of the definite results obtained by him during the past sum- 
mer, the most important was the determination of shore lines 
marked by bars, embankments, or cut-shore terraces on the 
Mooers quadrangle at various elevations between 280 feet and 
495 feet, again at 500, 530, 540, 580, 610, 620, 630, 640 and 720 
feet. Those above 580 feet do not continue about the nortliern 
flank of Covey Hill and hence are regarded as interrupted by 
an ice dam in that direction and interpreted as made in a 
glacial lake or lakes. The highest well formed beach at Covey 
Hill lies at 450 feet; if the terraces lying above this level to 580 
feet are interpreted as stream-made by waters flowing between 
the retreating ice and the till-covered slope of the liill, the 
upper marine limit on the northern border of the Adirondack 
mass at a point about 2 miles north of the international bound- 
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ary, is 450 feot, a deteriuination first made by Mr Gilbert. As 
confirming the marine origin of the beaches traced southwest- 
ward through Sun, Constable tmd thence to Norwood and Pots- 
dam, marine shells {Macoma groenlandica) were found at an 
elevation of 350 feet (aneroid) in bottom deposits % mile north- 
east of the railroad junction at Norwood (formerly Potsdam 
Junction). The highest water line measured in the vicinity of 
Norwood is 425 feet. The&e and numerous other data are to 
be worked out in the office in their relations to the shore lines 
traced on the east side of the Adirondacks. 

Incidently Professor Woodworth discovered some remark- 
able slabs of Potsdam sandstone in the town of Mooers, bearing 
severt^l well preserved crustacean trails (Climactichnites) the 
location and nature of which have been reported to this office 
and are discussed in the report of the state paleontologist. 

Of the features mapped on the Mooers quadrangle, attention 
is specially called to the so called " Flat Rocks," bare areas of 
the Potsdam sandstone evidently denuded of glacial drift by 
powerful streams of water forming the drainage of the glacial 
lakes Ivin": west of the Covev Hill axis. These barren areas 
are of interest commercially in that they produce large crops 
of huckleberries, the picking and sale of which forms a con- 
siderable industry. It is said that over $4000 worth of this 
fruit was shipped during the past season from Altona alone. 

Professor Woodworth was so fortunate as to meet the party 
of Canadian and New York State engineers engaged this season 
in the resurvey of the bonndary line from Lake Champlain to the 
St Lawrence, in charge of Mr C. A. Bigger representing the 
Canadian government and Mr IT. P. Willis, representing the 
United States, and is indebted to these gentlemen for many 
favors in the prosecution of his work along the border. He is 
also indebted to Mr T. If. Henderson jr and Mr Rock, the postmas- 
ter of Mooers, for information concerning the occurrence of the 
fossil trails in that town and to Mr William Wray of Alder 
Bend for assistance in exploring the densely wooded tract on 
the north slope of Dannemora mountain. 

During the year 1902 Professor Fairchild was in the field 
for 50 davs and carried on his work in central New York 
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in continuation of work done in the two previous years. The 
following is his suiniuary of the work and his conclusions: 

In the early spring and summer, visits w^ere made to the 
region of Syracuse and Rome to complete the study of the 
lower and later glacial drainage. The results of this work 
are included in the 21st report of the state geologist. 

Late in the summer two short visits were made to the vicinity 
of Clinton and Utica in continuation of the study of th(* earlier 
and high-level glacial drainage. It was found, as expected, that 
elevated channels, in continuation of those described in the 
paper published in the 20th annual report, are cut across the 
intervalley ridges east and west of Clinton and on the south 
slope of the Mohawk valley beyond Utica. 

The main work of the vear was in midsummer and late in the 
autumn in the extreme western part of the State, in the effort 
to complete the study of the glacial stream nnd lake phenomena 
in the Erie basin, which had been under w\ay for sevcM'nl years. 
This investigation covers the history of the drainage ncross 
the divide and i)ast the glacier front, as well as the phenomena 
of the vast lakes which later faced the glacier. Tlie early snow 
of the past autumn, prevented the com])letion of the work. A 
few more days of driving will be required to map the chnnnela 
of glacial flow east and west of the Oatka and Tonawanda 
valleys. The recently issued Ignited States Geological Survey 

monograph 41, by Mr Frank Leverett, denser ibes the area in a 
general way, but the maps of the present writer will give the 
channels and beaches with greater fulness and precision. It 
was found the past summer that all the way from Hamburg 
to the Pennsylvania state line, the st(»epest slopes facing the 
northwest had been swept and channeled by streams held up to 
their work by the ice front. It was also found that eastward 
from Hamburg and East Aurora all the intervalley ridges have 
!>een crosscut by the How of the glacial watei-s. The correlation 
of these channels with the valley lakes is an interesting study. 
Where the lower of these channels opent^d into lakes Whittlesey 
and AVarren,^ deltas wei'e formed of wi<le extent. These are 
specially prominent at Westfield, Portland, Fredonia, Silver 
Creek, Brant, Eden, Hamburg, East Aurora, Elma, Alden and 
Fargo. 

The full history of the glacial w\iters and of the ic(» retreat in 
western New York will make a storv of much interest. The 
prologue may be given here, as follows: 

At its greatest advance in centra 1-w^estern New York the 
latest, or ** Wisconsin," ice sheet had at its front a reentrant 

' See plate 1. 
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angle, the point of the reentrant being at Salamanca. On the 
west side of this angle the ice front had to recede only some 
30 miles to allow the waters of Lake Warren to creep in from 
the westward. The entire drama of the glacial waters in this 
region occurred in that narrow belt. But north of the angle 
the ice had to retreat some 60 miles in order to let the Warren 
waters into the Genesee embayment. And to allow the same 
waters to escape eastward to the Mohawk, the ice had to 
uncover a breadth of land from the eastern side of the reentrant 
to K(>me or Utica of about 150 miles. Across this broad tract 
of dissected plateau the ice removal was the recession of the 
continental glacier. In the basins of Erie and Ontario, on the con- 
trary, vast lobes of the continental glacier were left as com- 
paratively stagnant masses, to spread and steadily push against 
the bordering high ground for many centuries. Accretion, by 
local snowfall, doubtless prolonged their life. 

In consequence of the relation of the land topography to the 
position and movement of the glacier masses, the drainage at 
the west was westward and at the east was eastward. The 
westward drainage slowly backed up, or extended eastward, 
while the eastward drainage extended westward. In other 
words, with the contraction of the Erie ice lobe, the land and 
glacial drainage in the Erie basin found escape westward to 
Lake Warren, and ultimately to the Chicago outlet and the 
Mississippi river, such drainage extending itself eastward as 
the ice receded, while the eastern waters found their outlet to 
the ocean by the Mohawk. These opposing movements met in 
the Syracuse region. This was the critical point, because here 
the ice lingered the longest at the Warren level. The latter 
fact is explained by the topography. Oneida and Onondaga 
lakes lie in a broad depression of the Ontario lowland which 
is abruptly bordered on the south by the northern edge of the 
Alleghany plateau and the Ontario ice mass rested long on this 
low ground, pressing against the steep north-facing slope. 

Lake Warren had successfully crept past the glacier front 
from the Pennsylvania border of the State and had captured 
all the drainage on the north of the divide, sending it to the 
Mississippi, tilKfinally it reached the Onondaga valley. Then it 
overreached itself, or, as it were, fell into ambush and defeat, 
for, when the ice south and southeast of Syracuse backed away 
a little more from the high ground, the Warren waters fell over 
and were captured by Mohawk drainage. Lake Warren there 
and then found its extinction. The slow eastward discharge 
of the vast body of the Warren water produced the great rock 
channels across the high ridges, which lead into the Onondaga 
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and Limestone valleys from the west and outward on the east. 
These waters also cut the channels and bluffs bordering the 
low plain all the way from Syracuse to Rome, as described in 
the paper, " Later and Lower Pre-Iroquois Channels/' in the 
21st annual report of the State geologist. 

The systematic treatment of the whole complex problem of 
the glacial waters in western New York will be covered, in a 
series of final papers, as follows: 

1 Glacial waters in the Erie basin 

2 Glacial waters in the Genesee basin 

3 Glacial waters in the Finger lakes region 

4 Pre-Troquois glacial waters of Mohawk drainage 

5 Lake Iroquois, in New York 

Paper 1 is partly written and the field work relating to it will 
probably be completed early in the coming autumn or spring, and 
the manuscript of the paper be ready for the printer in 1904. 

Economic geology 

In this branch, Museum bulletin 44, the report on the cement 
industries of the State by Dr Heinrich Hies lias been completed 
and will soon be issued from the press. Museum bulletin 61 on 
bluestone quarries is also in the printer's hands. Local observa- 
tions have been made on the various ecoDomic industries in dif- 
ferent sections of the State by Professors Bishop, Sarle, Hopkins, 
Smyth and Logan, and their communications printed herewith 
form a report of progress for rhe fiscal year. 
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MINERALOGY 

In the division of mineralogy work has progroftsod along the 

following lines: 

Publication 

During the year Mr Whitlock has completed Museum bulletin 
58 entitled Guide to the AUneralogic Collections, illustrated 
with 249 text figures and 77 halftone reproductions from photo- 
graphs of specimens in the mineralogic collection. It is believed 
that this work will prove useful to icachei'S and students of 
inineralogj' throughout the State as, well as to those who visit the 
museum with the intention of studying its collections. The divis- 
ion is, at present, engaged ii^ preparing for publication a detailed 
list of the mineral localities of the State, compiled from all avail- 
able records and supplemented by facts obtained from a recon- 
naissance of the principal localities. 

Curatorial work 

Following out the policy of installation of educational ex- 
hibits, an introductory collection has been i)repared with a 
view of furnishing the visitor with the elementary knowledge 
necessary to a more perfect appreciation of the main collection. 
This introductory collection, which serves also to illustrate 
the introductory section of the guide mentioned above, con- 
tains specimens and models illustrative of the formation, crystal- 
lization and physical properties of minerals. 

Advantage was taken of the recent popular interest in vol- 
canism aroused by the eruption of Mt Pelee by preparing a 
small exhibit to illustrate the theory of volcanic action and 
volcanic distribution and products. This exhibit, which con- 
sists of a small relief model in clay, maps, photographs and speci- 
mens and descriptive U'xt, is installed in the section devoted to 
geology on the second floor. 

The collection illustrating the mineral resources of the State 
which was displayed at the Pan-American Exposition is now 
permanently installed on the second floor. A scmmcs of photo- 
micrographic transparencies, showing the appearance of typical 
rocks in thin section under the petrographic microscope, has 
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been prepared, colored from the original sections, and will be 
added to as occasion demands. 

A set of lantern slides prepared from the photographs used 
in Bulletin 58, was exchanged with the department of min- 
eralogy of Columbia University for mineral specimens valued 
at f 40. 

The relabeling of the main collection with a view of obtaining 
a uniformity of label is now in progress, the work on one half 
of the collection having been completed. 

Field work 

The collecting and reconnaissance work of the division for 
the past year has been pushed during the open season, and 
mineral material has been collected as follows: 

1 Tilly Foster mine, Putnam co. Interesting crystals of chon- 

■ 

drodite and magnetite, brucite. magnesite and a good series of 
serpentine and serpentine pseudomorphs. 

2 New Eochelle, Westchester co. An int<u'esting s(»rie.s of ser- 
pentine and associated minerals from Davenport's neck. 

3 EUenville, Ulster co. Specimens of galena, sphah^rite and 
chalcopyrite illustrating the occurrence and association of the 
lead, zinc and copper ores of this locality. 

4 Ancram, Columbia co. Small but exceedingly interesting 
crystals of albite, resembling in habit the occurrence of the 
same mineral at Williamstown Mass. 

5 Staten Island, Eichmond co., and Hoboken N. J. A large and 
complete series showing the derivation of the serpentine of this 
locality. Advantage was taken of an extensive^ excavation in 
the vicinity of Tompkinsville to obtain unaltered material of 
considerable interest in this connection. 

6 North Eussell, St Lawrence co. A contact zoni* between the 
gneiss and limestone which has been recently excavated for 
mica furnished some large crystals of phlogopite, some of which 
contained pyrite inclusions; also pyroxene in large and, in one 
or two cases, well modified crystals, apatite, molybdenite, 
titanite and an interesting occurrence of a f(^ldspathic mineral 
resembling labradorite. 
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GLACIAL WATERS FROM ONEIDA TO LITTLE FALLS 

INTRODUCTION 

This writing is in continuation of llu* aiticli' piiblish(Ml in tlj(^ 
20th annual report of the New York state <!:eolo;j:ist [20th re[»ort, 
1900, p. 112-30], and desr^ribes the siieiv^ssion and the work of 
waters held by tlie glacier in the vaHeys of Oneida, Oriskany and 
Sauqnoit cre(»ks and the Llohawk river. The phenomena were 
earlier in time tlian those deseribed in the 2lst annual report 
[21st report, 1901, p. 33 47]. 

The district is entirely bevond the territory inyjuled bv Lake 
Warren [see p. rlO-13 and pi. 1], though the earlier ]>henomena 
were contemporaneous with the AA'arren Ayaters in tln^ v,'(»stern 
part of the State. 

' The later glacial waters in these valleys found uKimate escape 
down the Mohawk valley, but in their flow ])nst the ice front 
they cut channels or benches across the ridjresi b<»tw(»en the 
valleys. The territory including: these features is all ina]>ped 
in the Oneida, Oriskanv, Ttica and Little Falls sheets of the 
New York State to[>o*n*aphi<' n!n]> and is ])artly shown in plate 2. 

The earliest waters in the valleys whirh wi* an* to dis<uss 
were forced by the jj:la<-i(M' into si)uthwj!rd ovrrflow across the 
divide to Susquehanna drainage. These juimitive ^rlacial lakes 
will be described first. 

GT^ACIAL LAKES 

Cowaselon lake 

This glacial lake i)receded the <'reek of that name in the 
valley west of West Stockbridge hill, coy<M'injr the* site of 
Merrillsville under 400 feet of water. In its higher phase, it 
was a part of the lake next to b(» (les<ribe(l, as its Avaters were 
confluent with those in the On(Mda vall(»y. Oupida cr<»ek heads 
west of the Cowaselon valh*y and curves aroumi ]>as( the bead 
of the latter, so that the* <ol or divide at the h(»ad of Cowaselon 
valley does not l(»ad to southern drainage* but into Oneida 
drainage. The highest altitude of the rnwas(»h>n water was 
therefore the sann* as the higher Oneida waters, aboul 1170 f(*et. 
With the earlier falling of the Oneida wat<M-s th<' Cowasrlon 
lake might have had the altitude of its own <nl, 1 120 feet. The 
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valley is narrow with steep walls, and not favorable to the 
preservation of delta terraces; but such are seen between 
Hobokenville and Merrillsville. The channels cut across the 
north end' of West Stockbridge hill by the Cowaselon waters 
escaping eastward were described and mapped in the former 
paper, in the 20th report. 

Stockbridge lake 
This lake occupied the upper Oneida valley, covering the sites 
of Stockbridge and Munnsville villages, which were under 500 
feet of water. Judging from the map the outlet was near 
White's Corners, over a mile south of Pratt's Hollow, with a 
hight of about 1170 feet, and leading to the Chenango river. 
The later escape of the Oneida waters was across the north 
end of Eaton hill, the effects of which will be described later. 

Oriskany lake 

Passing east, the next lake occupied the upper valley of 
Oriskany creek as far north as Clinton. The outlet of this lake 
was at Bouckville to Chenango drainage, with a hight of about 
1150 feet. The depth of water near Clinton was 550 feet. The 
later, eastward, overflow was across the ground east of Clinton, 
and this later stage of the waters may be called the Clinton lake. 
The succession of lake levels and the resulting phenomena will 
be given later in this writing. 

Sauquoit lake 

The valley of Sauquoit creek, which joins the Mohawk river 
west of Utica, was flooded with glacial waters its whole length 
except the 3 miles below New Hartford. The outlet of the 
primitive lake was at Richfield Junction, to the Unadilla-Susque- 
hanna, with altitude of about 1270 feet. 

The ancient valley is largely filled with gravelly moraine 
drift from Sauquoit village up past Richfield Junction, and 
for some unknown distance beyond toward Bridgewater. The 
waters flowing from the receding ice front filled the entire width 
of the valley with an overwash gravel plain which heads north- 
east of the Richfield Junction station and declines southward 
toward the Unadilla valley. This was the primitive outlet of 
the Sauquoit glacial lake. The present creek has cut deeply 
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into the gravel plain, and further artificial excavation behind 
the station gives an unusually good section of kame or glacial 
gravels [see pi. 3]. This section, 90 ft'ct lii^li above the rail- 
road, shows coarse gravels dipping steeply SK^)uthward (dip of 
24° or more), capped by nearly horizontal beds of variable 
material.^ 

The railroad levels make the altitude of the track at the 
station 1172 feet. The top of the clift" is about 90 feet above 
the railroad, but the plain is somewhat higher toward the 
northeast, and this southern outlet of tlie Sauquoit waters is 
taken as 1270 feet. 

As the surface of the Sauquoit lake was more than 100 feet 
higher than that of the Oriskany lake on the west, the recession 
of the ice barrier on the crest of the separating ridge allowed 
the Sauquoit waters to escape westward into the Oriskany 
waters. The channels cut bv this westward flow, which drained 
the Sauquoit waters away from the Kiclifield Junction outlet, lie 
across the top and northAvest face of Crow hill, 3 miles south- 
east of Clinton [see pi. 2J. The highest of these cuttings shows 
as a steep bluff between the two north and south roads. 
Naturally the altitude is but little under that of the Richfield 
Junction outlet, or about 1260 to 1250 feet. The two other 
cuttings, which are on the northwest face of the hill, have alti- 
tudes of about 1200 and 1160 feet. 

The recession of the ice front from Crow hill lowered the 
Sauquoit waters to the Oriskany level, and of course no lower 
channels are found here. But the wave cutting by the Oriskany 
waters may possibly be found at about 1150 to 1140 feet on the 
exposed northwest spur of the hill. 

This second stage of the waters in the Sauquoit valley was 
consequently only an extension of the Oriskany lake, with outlet 
at Bouckville. Probably this phase did not last long, as the 
opening of still lower escape by chann(*ls southeast and south of 
Utica drained the waters down to a stage which we may call 
the Clinton lake. 



* The writer is indebted to Prof. A. P. Brigham for iiulicating the location 
and character of this outlet. 
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Herkimer and TJtica lakes 

This name is applied to such standing waters as the ice front 
held in the Mohawk valk^ above Little Falls [ace pi. 2, 13]. 
They were never large and their extent is uncertain. The possi- 
bility of lake waters in the valley has been recognized by former 
writers,^ but the relationships and sequences have not been 
discuaseil. 

A rock barrier, which will be described later in this writing, 
existed at Little Falls when the glacier melted away from the 
region, and probably some ice drift was left over it. But no 
such lake ever existed in the vallev above Little Falls as would 
be produced there today if the rock barrier could be restored, 
for the reason that the presi'nt graded valley, under the 500 
foot contour, is partly the product of river action, chiefly by the 
Iromohawk (contraction for Iroquois-Mohawk) with some effect 
of the modern stream. In other words the capacity of the present 
vallev is fi:reater bv whatever amount of drift the rivers have 
removed. 

The 7 miles of vallev from Little Falls to Herkimer must have 
been partially occupied by glacial drift, and such lake as rested 
here when the ice was first removed, the Herkimer lake, might 
have ])een at least partly filled by the detritusi of West Canada 
creek. Brigham suggested that the water-laid drift on the 
south side of the valley at Herkimer might be the front of the 
eroded delta. Even today the river is crowded to the south 
side of the valley. At Frankfort and Ilion the deposits were 
possibly sufficient to block the valley, for to the detritus of the 
side streams was here added that of the floods of glacial rivers 
which terraced the hills soutlveast of Utica [.sec p. r27]. 

The initial lake waters at Little Falls were probably not less 
than 600 f<»et altitude, as that is the hight of the water-swept 
rock on the north side of the barrier. The same sloping rocks 
on the south side [see p. r81J are about 500 feet, which may be 

Thambcrlin, T. C. Terminal Moraine, etc. U. S. Geol. Sur. 3d An. Rept. 
p. 361-62. 

Taylor, F. B. Letter in Am. Geol. May 1892. 9:344. 

Brijjham, A. P. Topography and Glacial Deposits of the Mohawk Valley. 
Gool. Soc. .\m. Buf. 1898. 9:188-210. 
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regarded as the hight of the wastevveir during tin? principal 
stage of the waters previous to Iroquois time. On the 500 foot 
contour the valley aveiages over a mile wide, the widest section 
being some two and one lialf miles, at Utica; and it is ;{6 miles 
long from Little Palls up to Rome. Such is the basin of the 
hypothetic lake waters, which probably had existence at the 
ice front, expanding as the ice front slowly retreated up the 
valley (northwest) and they probably shallowed or were locally 
supplanted by alluvial filling successively in the same direction as 
far as Frankfort. The waters above Frankfort, called the Utica 
lake, seem to have remained open, with a series of marginal deltas, 
at 520 feet altitude. The deposits and the riv(*r history will be 
considered later [p. r35J. 

GLACIAL. DRAINAGE FROM ONKIDA VALLKY TO ORISKANY VALLKY 

High-level channels on Eaton hill \sfe pi. 2] 

The primary glacial waters in the Oneida vall(\v, Stockbridjie 
lake, were drained down to a lower level when the ice sheet un- 
covered Eaton hill, 7 miles south(*ast of On(Mda. The bold north 
front of this great hill is conspicuously terraced and channeled 
by the rivers which curved about it, held in place by the ice 
front. These channels are mapiK»d in plate 2. The hi«»hest 
of these channels is over 1100 feet altitude, and the lowest is 
800 feet. North of the lowest channel is a moraine which was 
protected from stream erosion by the high ground on the w(\st. 

The two highest channels on the broAV of Eaton hill had cata- 
racts on the east slope, and the cutting reaches down to 1000 
feet. This indicates that the receiving wat(M* on the east, in 
the Sconondoa valley (which we may call the V<*rnon ('enter 
lake), was standing at about 1000 feet. This in turn in<licat(*s 
that the ice front on the east had receded farther north, being 
south of Lairdsville and permitting tlow into the Oriskany 
waters at the Clinton stage. The rather indetiniie scourway 
leading east to Hamilton College grounds s(^ems to correlate 
with the higher Eaton hill channels. 

The above conditions imply still further that the ice front 
near Utica had receded far enough to allow overflow of the 
Clinton waters through an 800 foot channel east of Clinton, and 
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a 740 foot channel south of Forest Hill cemetery and Devereux 
hill, southwest of Utica. • 

The above correlations prove that the general trend of the 
receding front of the glacier over this broad region was north 
of east and south of west. Sucli oblique direction was a con- 
dition necessary to the eastward escape of the glacial waters in 
the Syracuse-Utica district. This has been discussed in the 
former writing [N. Y. State Geol. 21st An. Rep't, p. 35, 36]. 

No channels occur on the slope of Eaton hill or the meridian 
of Vernon below the 800 foot channel. The ground is largely 
morainal, of the subdued type laid under water. Two miles 
northwest of Vernon occurs, however, a moraine tract of sharp 
relief. The absence of channels below 800 feet suggests that 
the Vernon Center waters must have preserved a level not 
much under that hight all the time that the ice was clearing 
away from the tract of ground in the neighborhood of Vernon. 

Channels west and northwest of Clinton [see pi. 2] 
The highest of these channels is a cutting across the back 
of Prospect hill, 4 miles southwest of Clinton. It lies across 
the north and south road, south of four corners [see pi. 2], 
with altitude according to the map contours of 1280 feet. As 
this is more than 100 feet higher than the southern outlet of 
Stockbridge lake, it is evident that it carried only the local 
waters held in the heads of valleys immediately west of the 
scourway. 

The next pronounced channel is a small but sharp out 1^^ 
miles farther north, crossing the same highway at three cor- 
ners just south of the town line, and continued east as a steep 
bank at nearly the same level across the north face of the 
hill. The contour hight is 1160 feet, which makes it competent 
to carry the Stockbridge waters, even if we make no allowance 
for northward differential uplift since the Glacial period. From 
here northward and northeastward are several channels or 
l>eii(hes cut in the north-facing slope, as shown in plate 2. 
One of the higher scourways, and the one extending farthest 
down the slope into the Oriskany valley, leads southeast to the 
Hamilton College grounds. It forms the smooth slope behind 
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the college hill, and terminates as two ravines, largely of recent 
cutting, north and south of the college grounds. 

The lowest channels which lead across from the Oneida valley 
to the Oriskany valley are three or four ill defined scourways 
crossing the north and south road 2 miles northeast of Vernon, 
and parallel to the West Shore Railroad. They are spread over 
a breadth of more than a mile, and all lead into Deans creek. 
Their altitude, by the contours, is GGD to 040 foet. The weakness 
of the scourways is probably due not to deficieucy of water, 
but to lack of eroding power, the streams being already 
graded to their base level in the Oriskany valley. 

As the ice front receded still farther toward Kome, there 
was chance for yet lower escape of the Oneida valley waters, 
but the ground between H(H^la Works and Stanwix has not 
been examined. 

All the north-facing slope from l*rospeet hill to Lairdsville 
has been quite denuded of its drift by the stream action, and 
the cut banks and channels are mostly in rock. This is charac- 
teristic of all such slopes which have been subjected to stream 
erosion at the lower ice front. Examples are found all the 
way from Westfield in the Erie basin to east of Utica. 

Low-level channels from Oneida to Eome 

The latest and lowest channels cut by the east flowing glacial 
waters before Lake Iroquois was established are found on the 
line between * Oneida and Rome. These latest pre-Iroquois 
channels are described in the last (21st) report. 

GLACIAL drainage: FROM OUISKANl VALLE:V TO MOHAWK 

VALLliJY 

Channels east of Clinton {sec pi. 2 J 

The channels on Crow hill have already been described on 
page r21. The only channel observed by the writer north of 
Grow hill is a broad scourway which heads less than 2 miles 
northeast of Clinton, at about 780 feet altitude according to 
the map contours [see pi. 2]. This channel leads northciist 
and then east, and passes to the south of New Hartford. It is 
a good example of the type of shallow channel or scourway 



p26 new YORK STATE MUSEUM 

made by water which had little fall to reach its receiving body 
or base level. 

Careful examination of the area between Clinton and the 
Sauqiioit may find other evidences of eastward stream flow.^ 

Channels south of Utica [se( pi. 2] 

The highest cutting observed lies above the 1000 foot con- 
tour, on the northwest-facing slope, over 1 mile south of the 
three reservoirs. Like nearly all the stream channelings on 
steep hillsides, it shows as a notch or terrace in the slope, with 
a steep, concave bank, the northern river bank having been the 
ice front. Another cutting occurs i -i iiiile to the north, between 
the 800 foot and 900 foot contours. 

A capacious and typical channel lies south of Devereux hill, 
1 mile south of Utica city line. It begins as a cut bank on 
the west-facing slope nearly a mile south of Forest Hill ceme- 
tery. Swinging around between the hills, it forms eastward a 
decided channel 40 to 60 rods wide at bottom and a mile long. 
Its eastward termination is a cut bluff south of the three 
reservoirs. The altitude of this channel is about 800 feet at 
the head and 700 feet at the east end. This channel carried 
the overflow of the later Sauquoit waters at the time when 
the broad, shallow channel east of Clinton was pouring a slow 
flood into the Sauquoit waters from the Oriskany lake at the 
Clinton stage. 

Northwest of the head of the channel described above are 
two cuttings, one at about 640 feet lying on the road leading 
to Forest Hill cemetery^ the other at about 600 feet following 
along the highway between New Hartford and Utica. Thest 
two banks curve around the slope and unite to make the ele- 
gant, smooth, concave bank of river erosion which forms the 
north base of Devereux hill, in the south edge of Utica, with 
hight about 600 feet. 



* Since the above was written, Prof. Charles H. Smyth of Clinton has noted 
several lower scourways on the east wall of the valley near Clinton. These are 
not mapped on plate 2. 
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Channels southeast of Utica {see pi. 2] 

The steep north-faeiiig slope of Frankfort hill, southeast of 
Utica, is one of the best examples of glacial stream work in 
central New York. The steepest part of the hill rises TOO feet 
in 1 mile (from o40 to 1200 feet, by the map). The whole north 
face, some 3 miles in breadth, is denuded of drift and tlu» rock 
is carved into channels and very conspicuous blufifs, some of 
which are sliown in plates 4-7. 

The highest conspicuous evidence of stream cutting occurs 
near the 1200 foot contour on the spurs north of the Merry 
triangnlation station [see pi. 2]. Some cutting in continua- 
tion of the same tlow can probably be found southeastward, or 
south of Center. Conspicuous cut banks have been seen on the 
saliences at about the 1000 foot and 000 foot contours south of 
Center, toward the Moyer creek gulf. 

On the north face of the Frankfort hill, below the 1200 foot 
channel, are not less than six strong cuts, appearing mainly as 
steep, concave bluffs, which give the hill from a distance a 
terraced proiile [see pi. 7J. The luost coiispicucrus bluff is at 900 
to 1000 feet [see pi. 4]. A chai-nel with its north bank in rock lies 
at 730 feet, the head of the cut being a bluff on the west face of a 
hill by Starch Factory creek. The two lower scourways lie either 
side of the east and west road, between Starch Factory and Fergu- 
son creeks, and become one at the junction of the north-leading 
road. Plate 7 is a reproduction of a ])hotograph taken V4 ^^i^^ 
east of the three corners and behind Mrs Li])a's house, looking 
toward the great hill slope. The bluff at the top is the 1000 
foot cutting. The broad channel and high bluff* in the middle 
of the view is the union of the two strong and far se])aratod 
channels at the w^est, by the county line, illustrated in jHates 
5, 6. At the west end of the hill face, on the highway and 
county line, are seven bluffs or channels which are united (east- 
ward into the three stream cuttings, two shown in tlu* \w\\\ 
plate 7, and the third lying northward below the cast and west 
highway. Two higher cuttings, at 1080 feet and toward 1200 
feet, do not appear in the view. The channels are all in I'tica 
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shale, Oneida-Medina rocks appearing toward the top of the 
hill. 

East of Frankfort hill, and 5 miles southeast of Utica, is 
Dutch hill, forming the abrupt south wall of the Mohawk val- 
ley, with the river at its base. The steep north face of this 
hill is terraced by stream flow held up by the ice front. Plates 
8-12, are views of the face of this hill. No glacial drift re- 
mains on the slopes, which are Utica shale. Plate 9 shows the 
face of the hill as seen from the electric railway (Utica & Mo- 
hawk Valley Railroad), near "stop 4." The highest stream 
cutting is not visible in this view from the foot of the steep 
slope, but is shown on plate 8. It is a bold, cut bank, some 30 
to 40 feet high, facing a gently sloping terrace some 40 rods 
wide. The altitude of the angle or notch of the cutting is 
nearly 1000 feet. About 150 feet below the highest cut is an 
indefinite bank, indicated in plates 9, 10, by the banks of snow 
near the sky line. The lower and stronger bluffs are shown in 
these plates, the higher being at about 700 feet and the lower 
about 540 feet. 

East of " stop 4 '' is a landslip on the face of the lowest bluff, 
that occurred in the spring of 1903, a few weeks before the 
photographs reproduced as plates 9, 11 were taken. This is 
significant in this connection, as showing the character of the 
hill slope and the entire absence of drift. The slide was pro- 
duced by a veneer of the rotted shale slipping on its bed. Near 
the top of the steep slope is a hummocky belt, below the banks 
of snow showTi in plates 9, 10, which is the product of old 
landslips. 

The northeast face of Dutch hill is cleft by a deep notch or 
ravine. The eastern portion of the steep face of the hill shows 
from the base only two conspicuous bluffs, the tw^o lower ones 
of the west end of the hill being eastward united into one. The 
union of channels toward the east is similar to that on the 
Frankfort hill. 

The reader who is able to visit the locality (even a ride on 
the New York Central or the West Shore Railroads is suflfi- 
cient) should observe the difference between the profiles of 
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Dutch hill and the steep hill across the river from Frankfort. 
The map contours represent the latter slope quite correctly, 
as a steep and fairly uniform slope. It was not cut and ter- 
raced by glacial stream flow like Frankfort and Dutch hills, 
though it may have been swept by water flow on the north side 
of the valley ice lobe. 

There is a peculiar and interesting complication in the drain- 
age about Dutch hill.* It will be seen by the map contours 
[pi. 2] that the hill is somewhat isolated, being an outlier 
from the highland on the south. According to the contours the 
valley behind the hill has a hight at the col, east of Center, 
of 840 feet. It would be expected that all flow of high water past 
the ice front would take advantage of this pass, down to the 
level of the col, 840 feet. There are conspicuous evidence's of 
water cutting on the valley side south of Center at about 1000 
feet and at about 900 feet. But there is no sufficient evidence 
of finy water flow across the col. It is positive that no con- 
siderable stream ever passed there. Yet there are unmistak- 
able proofs of strong river work from 1000 feet downw\ird on 
the north side of Dutch hill. What prevented the water from 
passing through the valley behind Dutch hill? The only ex- 
planation is that a block of ice, detached from the glacier front, 
rested for a long time in the valley, over the site of Center, and 
obstructed the drainage through the valley till the waters had 
fallen below 840 feet. Another confirmation of this theory is 
found in two small stream cuttings on the south side of the 
top of Dutch hill, along the north side of the east and west 
highway [see pi. 2]. These required a barrier on the south 
side of the hill. They represent the first cutting by glacial 
waters on Dutch hill, all the later flow passing on the north 
side. 

It is probable that evidences of water cutting may be found 
further down the Mohaw^k valley on the valley slopes. They 
may be looked for specially west and south of Frankfort. 
Stream-cut cliffs on the, high valley slope 4 miles southwi'st of 
Little Falls are plainly visible from the New York Central 
railroad. Also the peculiar phenomena found behind Dutch 
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hill, where stre«aiii flow occurred either side of an ice block, 
which filled and protected the valley bottom, are to be ex- 
pected in the Mohawk valley; along with the consequent pond- 
ing of the waters in side valleys and delta fillings. However, 
the writers task of tracing the high glacial waters of western- 
central New York, in their flow past the receding ice front, 
around into the Mohaw^k valley with free course to the sea, is 
here completed. 

It may be noted that the eastward flow of ihe waters proves 
thai: there was at this time no ice blockade in the lower Mohawk 
region. 

MOHAWK VAIiLKY FEATURES 

Barrier at Little Falls 
Structure 

The critical element in the drainage phenomena of the upper 
Mohawk valley is the rock barrier at Little Falls. Even the 
casual observer on the railroads must have noticed the narrow 
rocky gorge and the palisade character of the lower walls. 
The latter feature is partly artificial in places, as the lower, 
narrow gorge has been much cut to give room for the Erie 
canal and three railroads. The locality is interesting in itself, 
apart from its relation to the glacial waters, and it merits 
description. 

The existence of this rock barrier at Little Falls is due to a 
great fault, the most westerly of a series of ancient faults 
which lie athwart the lower Mohawk valley from Little Falls 
eastward to Rotterdam,^ and which produce the narrow places in 
the valley and the bold east-facing cliffs at several localities. 
Like the other faults, this one has the upthrow side on the 
west, thus forming a great scarp or steep slope of hard rocks 
facing east. The upthrow^ carried high into the air the strata 
of the region ( Utica shale, Trenton limestone, and Calciferous 
sandioek) and even brought well up to view the Archean crys- 
tallines (^augite syenite of the state map). Erosion has re- 
moved all the clastic rocks and has left the crystallines ex- 
posed at the valley bottom for a width of over half a mile. 



' See description by N. H. Darton in 14th An. Rep't N. Y. State Geol. 1894. 
p. 35. These faults are plainly indicated on the Geologic Map of New York 
by F. J. H. Merrill, state geologist, 1901. 
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This rock forms the foundation for tlio city of Little Falls, and 
the high terraces of bare rock [i)l. 14-17] which extend east of 
the city for more than a mile to the fault clifif. These upper 
terraces have been produced by the cutting away of the Cal- 
ciferous down to the basal cr^^stalline; while the lower terraces 
[see pi. 18-25] have been made by the trenching of the crystalline 
rock by the Iromohawk (Iroquois-Mohawk) and the Mohawk 
rivers. 

The upper terraces, representing the top of the crystallines, 
dip rather steeply to the southwest, like all the strata at that 
point, and in consequence the rock terrace on the north side of 
the river is about 100 feet higher than on the south side. For 
the same reason, the top of the crystallines is higher at the 
crest of the fault scarp than westward at the city, and west 
of the city it disappears under the Calciferons. The lower 
benches, which are product of river erosion, slope east or down 
stream. These relations of the rocks are shown in the plates. 

The rear boundary of the north terrace, or the base of the 
Calciferons, is practically the 600 foot contour [see pi. 13]. On 
the south side the corresponding terrace is about the 500 foot 
contour. A road follows along the back of each terrace. So 
much for the structure and present form. Let us now translate 
the history. 

History 

It was suggested by Chamberlin that before the Glacial period 
there existed here at Little Falls a divide between Hudson and 
St Lawrence waters. Brigham has shown that piobably the 
rock bottom of the valley, beneath the filling of drift and 
alluvium, slopes northwestward (up the present valley) to Rome. 
We may reasonably assume that the hard rocks at Little Falls 
formed an ancient col in the preglacial valley, and that the 
waters flowed away from this point in opposite dircM-tions. The 
form or hight of this col we do not know; but we may be sure 
that it was unlike its present form. It is possible that some 
Calciferons was in place on the Archean crystallines, and possi- 
bly the latter were not exposed at all. It is also probable that 
the glacier left some drift in this section of the valley. The 
form and dimensions of the valley, with its position and rela- 
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tions to the high ground and the ice hody, do not favor the 
idea of very great erosion by the ice, though some ice abrasion 
seems quite probable. The surface form of the crystallines on 
the north side of the channel may possibly be due to ice abrasion, 
but no positive evidence was found by the writer. The present 
form of the rock channel at Little Falls is chiefly, if not entirely, 
the product of river erosion. 

Stream erosion 

The investigation of one other locality will determine the 
limit of hight for the Little Falls col as it was left by the 
glacier. 

About 4 miles south of Little Falls is a low pass through the 
hills, leading to Newville village and the Nowadaga creek 
and to the Mohawk valley at Indian Castle. The writer has 
not been on this col, but the gap can be seen from the New York 
Central Railroad and from the electric road; and the fact that 
the pass carried glacial waters is proved by the conspicuous 
lines of stream cutting plainly to be seen on the slopes south 
of Jacksonburg and 4 miles southwest of Little Falls. This 
makes it certain that the Glaciomohawk waters found the col 
at Little Falls, as left by the ice, lower than the col among the 
hills on the south even after the stream-cutting of the latter; 
otherwise the waters could not have deserted the southern for the 
northern outlet. The Jacksonburg drainage cuts were made by the 
high-level waters escaping past the ice lobe resting in the valley. 
When the Mohawk valley was deserted by the ice, the Little Falls 
pass took the drainage. The present altitude of the southern 
pass, which is given by the map as 740 to 760 feet, makes the 
limit for the possible thickness of drift left on the 600 foot rock 
terrace at Little Falls as about 150 feet. 

The Archaean rock has no drift on it now, and is apparently all 
water-swept [sec pi. 15-19]. As the surface declines southward 
about 100 feet in the width of the channel, it seems evident 
that some kind of filling on the col was necessary to hold the 
stream to its work against the north side. It would appear 
that the postglacial stream began its work by cutting across 
the col on the north side; that the resistance of the crystalline 
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rock prevented rapid down cutting, and, as the stream was 

forced to cut laterally it migrated southward, denuding the 

crystalline rock of its cover, either of rock or drift. The later 

erosion was concentrated on the south side, and the crystallines 

were finally trenched as we find them now. The earlier flow 

must have had a great cascade over the fault cliff, and the map 

contours in plate 13 show the wider valley below, headed by 

an amphitheater, but the cliff has been worn to a slope as 

shown in plate 24. 

A Iti tildes 

For correlation with the lake and stream phenomena up the 
valley, it is necessary to determine altitudes of the phases in 
the down cutting of the rock barrier. The base of the Calci- 
ferous on the north side, along Loomis street (the Dolgeville 
road), the highest visible cutting, is 600 feet. The Archaean is 
eroded into irregular benches, and near the city the lower 
strong terrace, carrying Burwell street, is about 500 feet. 
Eastern park, in the city on the south side of Burwell street, 
and " Lovers Leap " on the south side of the gorge, are about 
480 feet. The main part of the city is on the lower terraces, 
from 500 down to 400 feet. Moss island is sho^v n bv the contours 
as 400 feet. The New York Central station is 376 feet. The 
river at the head of the rapids is 360 feet, and at the foot of 
the rapids 320 feet. The principal overflow on the rock barrier 
was at 500 to 400 feet. The more recent trenching is from about 
400 feet downward. 

The amount of down cutting by the present river is relatively 
small. In the western part of the city the broad plains, occupied 
by buildings and the railroads, and undoubtedly the work of its 
gi'eat predecessor, the Iromohawk, are only 15 or 20 feet over 
the present waters. At the dams the water is not many feet 
below the ancient rock platforms. The conclusion is that the 
Mohawk has made only a narrow and shallow cut in the older 
and broader channel, notwithstanding the fact, as pointed out 
by Dr Gilbert, that it is a loaded stream, provided with cutting 
tools. 
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Valley and river gradients 

The present grade of the Mohawk flood plain is from 360 feet 
at Little Falls to 420 feet at Rome. This is 60 feet in 36 miles, 
or 1 foot and 8 inches slope a mile. The outlet or wasteweir of 
Lake Iroquois at Rome has been somewhat obscured by alluvial 
deposit of the present Mohawk. The amount of filling is not de- 
termined but is thought to be of small depth. The present 
altitude of the col south of Rome is about 430 feet. If we 
allow 20 feet depth of water over the present broad plain 
at Rome, we have an altitude of the Iroquois waters at the 
outlet of 450 feet, at the closing phase. The present Mohawk 
river has not greatly changed the rock channel at Little Falls 
from the condition in which the Iromohawk left it, and if we 
lake the w«Tter surface of the latter as about 390 feet, or 30 
feet over the present Mohawk flood plain, we have a gradient of 
the Iromohawk the same as given above for the present river. 

It is quite certain that postglacial deformation of the area 
has not depressed the Rome region relatively to Little Falls, 
as such movement would be in opposition to all the changes of 
level over the Great lakes and New York State. It may be 
assumed that the Iromohawk, a volume of water like the St Law- 
rence, did not have any steeper gradient than the present valley 
would allow. Indeed such gradient far exceeds that of the 
great rivers in their graded sections. It is more likely that the 
Iromohawk slope was less than the above estimate and that the 
river was broad and shallow at the head and narrow and deep 
at Little Falls. However, there are reasons connected with the 
lacustrine levels, as will appear later, and with the Iroquois 
levels in central New York, which make it probable that the 
Rome locality has not been much, if at all, lifted relative to 
Little Falls. Our working theory is that the present Mohawk 
valley shows a gradation plain of the greater river, which in 
form and altitude is practically as that greater river left it. The 
early Iromohawk had a higher head, by whatever amount the 
Rome outlet has been cut down, but on the other hand it had a 
higher base-level, by whatever amount the rock barrier at Little 
Falls has been trenched. 
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Deposits in the valley. Lake plains 

The valley deposits are somewhat complicated and can not be 
completely differentiated without detailed study. The ice sheet 
undoubtedly left considerable drift in the valley bottom and 
along the sides, both till and kame. The drainage from a stretch 
of the glacier front was concentrated in the valley to make 
kames, moraine terraces and glacial deltas. The streams from 
the side valleys spread their detritus on or alongside the ice lobe 
or built deltas in the open lakes* in front of the ice. When the ice 
lobe had receded to near Utica, the waters were greatly augmented 
by the inflow of the floods past the ice front which cut the 
many channels described earlier in this paper. But the volume 
of drift was correspondingly increased and it seems likely that a 
lower section of the valley may have been entirely filled with 
detritus to the level of the Little Falls barrier. 

In 1892 Taylor referred to the broad detrital plains at the 
mouths of the larger creeks as deltas, indicating standing water 
in the valley. Brigham described the deposits briefly in 1898 
[see reference j). 22]. The writ(*r's judgment, basc»d on consider- 
able study, is as follows regarding a few localities. The irregu- 
lar gravel plains stretching 3 miles east of TTerkimer and 
some distance west are the eroded delta of West Canada creek, 
the largest tributary of the Mohawk in the section under dis- 
cussion. The area southeast of Ilion, showing the crinkled con- 
tours, is not a kame area but eroded silts. The surface has free 
drainage and no kettles [sec pi. 26]. It might be a slack water 
deposit accumulated in an embayment behind the Herkimer 
delta; but its altitude is high. The suggestion is offered here 
that possibly some deposits like this may represent lacustrine 
beds of interglacial epochs, or deposits made in lakes of ice 
advance.^ Any deposit in water impounded by the first on- 
coming of the ice sheet, and derived from the land wash, should 
consist of fully oxidized material of atmospheric decay, and 
with no material from the northward (unless some rare ice- 
rafted inclusions). To diagnose such deposits will require care- 

» Geol. Soc. Am. Bui. 1899. 7:430, 10:30. 
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ful physical and chemical examination, but thcM' will sometime 

be found. 

The broad j^ravel i)laiiis west and south of Frankfort are a 

delta plain derived from Mover cn^ek fjulf and the glacial 
stream cuttinjfs on Dutch and Frankfort hills. The plains seem 
more level than shown by the maj) contours Plate 12 shows 
only the north end of the plain northwest of Frankfort, looking? 
toward the east end of Dutch hill. 

The area west of Utic^a in the Saucpioit vall(*y is probably in 
part delta material of Sauquoit creek. 

Southeast of Oriskany, extending: to near Whitesboro, is a 
broad tract of fijravel which in relation to the creek should be 
delta, but the western end, near the creek, has a high relief 
with knolls rising to 600 feet, a<-cording to the contouring. The 
portion lying along the river valley, about V/U miles long and 
i/> mile wide, is leveh*d at 540 f(»et. The pn^sent suggest io|i is 
that it is jmrtly delta and j»artly a kame area leveled by lake 
or river action. Southwest of Oriskany village is another gravel 
plain at 540 feet, according to the ma]K [See Oriskany she<»t] 

Opposite Oriskany, on the north side of th(^ valley, is another 
level grav<»l ph'iin, 2 miles in hMigth, with altitude 520 f(»(»t by 
the map. Other areas a])p(nir along the north side of the valley, 
toward Rome. Thc^ largest <me is a delta plain along the west 
side of Nin(»mile cnn^k, with altitude somewhat over 520 f<»et. 
Theelevat(»d tracts from 2 to 5 mil('8 east of Rome, which on the 
niap api»ear similar to the gravel plains, are morainal tracts, 
chiefly kame grav(»ls. 

As named earlier in (his paper, the standing water in which 
these ])lains wen* built is the Utica lake*, the l(*v(0 of which was 
determined by the rock barrier at Litth* Falls; or possibly for 
a time by a d(*lta barrier built in the valh»y b(»tw<M'n Frankfort 
and Herkimer. 

It is assumed that these j)lains of nearly uniform altitude (at 
least within 20 feet) represent constructiiuial lacustrine* hovels. It 
seems quite impossible that tin* ac<'ordan<*e could Ix' jiroduced 
by accident to or d<»formation of originallv discordant levels. 
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Drainage history 

The contineiit.Tl ji:l;uier did not iiiicovei- tliis uj)per Mohawk 
valh*v all at once. Imt tlio i<e front slow Iv icMtMhHl up (bo vallev. 
In other words, the vallev was slowlv (»i)ein*d from Lifth^ Falls 
successively westward. Tlu* primitive* \vat<Ms. held between the 
barrier at Little Falls on the cast and the retreating; ice IoIk* 
on tlie west, lengthened out after the ice. At tin* sianu* time 
the open part of the vallev was tilling:: with stream detritus and 
the outlet was bein^ h)Wered by tlu* down cnttinji: of tin* rock 
barri(»r. In addition to the broader delta jjlains described above, 
the evidenc(*s of standing water in tin* vallev uj) to 500 fec^t 
and over are abundant to th(* eve of the trained obs(»rvrM' in 
the almost <*ontinuous terrac<*s and benclu^s of wave- washed 
accumulation along the sides of the valley which are now gullied 
by the modern stream drainag(\ 

The earliest lake level was i)robably about t>00 f(N4, th(» alti- 
tude of the bare (*rvstalline rock on the north side of the 
Little Falls channel. Hut this higher lev(d would hold only for 
the lower section of the valley. V\) the valley, toward Ttica 
and Rome, the highest level of standing water would be h^ss 
than 600 feet, by whatever amount the Litth* Falls outlet had 
been lowered by down cutting while* the valley was opening 
by ice recession. 

In the narrow Herkimer-Frankfort section of the valley the 
open waters may have btM»n only teml)orary, as the detrital 
inwash from side streams and the ice drainage possibly kept 
this part of the valley filled with grav(*Is. s])ecially at tin* lower 
water levels. Above Frankfort the* valley was wider and prob- 
ably deeper and hcdd lake winters up to Irocjuois time. In the 
section from Utica to Oriskany the lake jilains are about 540 
feet in altitude. Further up the valley, at Xinemile crerk, ihey 
are someAvhat less, being given only the 5*J() contour on the Oris 
kanv sheet. And, when the ice sheet had withdrawn from the 
ground sonth of Rome, the l'ti<a lake had still lowei level; for 
the latest pre-lroquois cuttings at Stanwix are 4t>0 feet and lower 
[see 21st annual report, pi. lOj. Soon after the Stanwix stream- 
cut banks were made, the (lood of the Iro(|Uois overflow took pos- 
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session of the pass at Rome, and the vast Ironiohawk river pro- 
ceeded to grade the valley. 

The later level of the Iromohawk planing is represented by 
numerous remnants of its flood plains. So far as observed, these 
are about 20 feet over the present Mohawk flood plain. A good 
fragment of the. Iromohawk plain may be seen on the west side 
of Ninemile creek, 2 miles north of Oriskany village; also along 
the north side of the valley between Frankfort and Utica; 
Doubtless these remnants of the Iromohawk plain may be identi- 
fied in numerous localities. The difference in altitude between 
the Iromohawk and the Mohawk plains, only about 20 feet, 
agrees well with the apparent amount of down cutting by the 
present river at the head of tl'.e rapids in Little Falls [see p. r33]. 

Summary. There are three stages which we can clearly 
recognize in the history of the valley drainage since the valley 
was buried under the ice sheet. 

1 The Pre-Iroquois or Glaciomohawk watera These were 
held in the valley during the ice retreat. They would have been 
lacustrine except for the detrital filling, but were probably 
fiuviatile in the section below Utica. 

2 The Iromohawk river. This great river, draining Lake 
Iroquois and the area of the Great lakes, was the predecessor of 
the St Lawrence and was the equal of that river in size and 
possibly in length of life. For some thousands of years it swept 
the valley, trenching the rock barrier at Little Falls and grad- 
ing its channel to that falling base level. The grade of the 
river has been discussed [p. r34]. - . . 

3 The Mohawk river, the present shrunken successor of the 
Iroquois flood. 

It would be interesting if we could apportion with some 
certainty the work of the three stages. It seems likely that the 
work of the last stage, the present river, has been comparatively 
small. The diminished river has cut only about 20 feet into 
the channel which it found, and is meandering in a discouraged 
and listless way over the broad plain of itp gigantic ancestor. It 
is unable to lower greatly for itself the rock barrier. But 
between the effects of the first two stages the decision is not 
so clear. The Glaciomohawk waters were large in volume and 
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long in life, with great erosive power. Perhaps they not only 
denuded the Archean rocks at Little Falls, but cut these down 
to the terraces under 500 feet. Then the Iromohawk used the 
remaining drift in the valley as an ahiaaive to rasp down the rock 
barrier to near its present condition; cutting away the valley 
deposits of the earlier stage and grading its channel to the 
falling outlet. 

The above writing assumes a fair pernianenco of relative levels 
throughout the whole area under discussion, or that the whole 
upper Mohawk valley has been e<|ually lifted by the* Postglacial 
continental uplift with no evident deformation. 

THBORETIC LEVKLS IN THB ORISKAISY AND SAI'CilTOIT VAT.I^EYS 

In this chapter it is proposed to indicate in a broad way the 
stream and lake phenomena which should, according to our 
theory, be found in the connected vallc\vs. This will enable 
the student of the subject to follow out the* matter with more 
detail and system, and to verify the theoretic history. 

1 Mohawk gradation plains. The writer supi)oses that both 
the Oriskany and Sauquoit creeks are now graded to the Mo- 
hawk river as their base level. The Sauquoit, being the smaller 
stream, should have the steeper gradient. Artificial damming 
of the streams has interfc^red with the unifonn current and 
grade, but the natural flood plains can generally b(» determined. 

2 Old plains correlating with Iromohawk as base level. By 
taking the present flood plain of either stream as a datum 
plane, the ancient flood plain which the stream foi*merly buiU 
when it was adjusted to the Iromohawk river as its base level, 
may be found some 20 feet higher. Such plains of the older stage 
in the stream history may be recognized in the level stretches of 
alluvium, decidedly above the possible reach of the present stream. 

It must be recognized that the actual hight of these* parallel 
planes will rise as we proceed up the stream valley. 

3 Delta plains of the TItiea lake. Through the area of lower 
ground, north and northeast of Clinton and north of New Hart- 
ford, will be found level stretches of gravel or sjind at altitudes 
of 520 to perhaps 550 feet. These represent the stream accumu- 
lations in the waters of the " Utica lake." They will have some 
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variation in level, because tlie I'tira lake \va8 not a permanent", 
level, but had a falling? surface, and IxM-ause stream dtdtas are. 
themselves of variable altitud(». 

4 Delta plains of the Clinton waters. These levels will range 
from about 000 feet up to perhaps 1100 feet. The most con-; 
spieuous will be at about 000 up to 800 feet, and eorrelate with 
the lowest of the glacial stream ch:nniHs that drained the Clin-./ 
ton waters eastward. On ]»hite 2 these channels are shown,. - 
The lowest cuttinj»: forms the concave s1o]k» heading near New * 
Hartford and passing around the* north base of Devereux hill, «' ■ 
through the south t*dge of the city of Ftica. with altitude otjf 
about 600 feet. Tin* next higher level is alxnit 700 feet, the? 

channel being an earlier cutting on the same slope as the one*' 

*' 

just mentioned. The strongest 1(*V(*1 will be at 750 to 800 feetf.; 

■ , ^M 

produced by waters held for a long time at about 74t> feet alti-.*. , 

•** , 
tude, while the escape was through the* strong channel south I; 

of Devereux hill and the Fori^st Hill cemeterv, callcMl here the- 

" R<*s(»rvoir8 chanmO.'' For the (,'linton vallev th(» level at this* 

stage was determined by the oiitl(*t having nearly the same •; 

altitude and heading about 2 mil(*s nortlu^ast of the town. Thii-.^. ." 

level in particular will be found in many ])laces. but running/ 

to higher than SOO fe(*t in the smaller stn^am valleys.- The ' 

level constitutes a cons])icnous plain and terrace in the Sauquoit ;,| 

valley above and below Chadwi<ks. 

5 Delta plains of the summit levels. Tii<* highest water level 
to be found in the* upper or southcMii section of the Oriskany 
valley must be at about 1150 feet, correlating with the southern 
outlet near Bouckville. In the Sauipioit valley the correspond- 
ing level will occur, but a higher, snmniit l(»vel there will l>e about 
1270 feet, correlating with ovcmHow at Uichtield Junction. 

There are reasons why the phenomena <)f the water planes 
are W(*aker at the higher levels. The lakes W(*re less stable, 
new tuitlets opening on tlu» steep sIojm's; th(» vall(\v walls are 
steeper, giving less foothold for th(» d(*lta accumulations; and 
the amount of available detritus in the grasp of the lateral 
streams was less. 

In all these s(»V(M*al stages of lacustrine levels consid(*rable 
variation in the hight of the deposits must be exj^ected; due. 
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to variation in volnnie or vohK-ity of the contrilniting stream; to 
dilFerencos in tUv anionnt and coarstMu^ss of the detritns; and 
to varying distance from tlie lake (or base-level) of the point 
wliere the detrital burden wa.s dropped. IJnt, after all the fac- 
toi-s iinMlui-ing variations are considia-ed, the student will yet be 
surprised to find how readily and with what assurance many 
phenomena can Ik* quite iM)si lively correlated. 

J^each or wave-produced features should not be expected in 
these waters, as the latter were too nanow and insuflBcientlj 
stable. 



ECONOMIC GEOLOGY OP WESTERN NEW YORK 

BY IRVING P. BISHOP 

Building materiak 

The territory in which information on the above topic has been 

collected includes the counties of Chautauqua, Cattaraugus, 

Allegany, Eirie, Wyoming, Genesee, Niagara and Orleans. In 

Erie county the mineral producers were known to the writer: 

in the others they were reached by correspondence. Though 

some small quarries or deposits may have been overlooked, 

the lists which follow will be found to include everything of 

importance. 

Trade conditions 

The establishment in Buffalo during the past year of many 
great business enterprises, including a f40,000,000 steel plant, 
has caused increased activity in the production of all lines of 
building material, specially stone, sand, brick and cement. The 
construction of breakwaters, grade crossings and other public 
improvements has also called for large quantities of these 
materials. The result has been that the producers who have 
facilities for handling large contracts have had all the busi- 
ness they could take care of, while some of the smaller 
quarries and factories have been idle. Therefore, though the 
number of producing quarries has decreased, the total output 
of stone will probably be above that of last year. That the 
increased demand for building materials is due to better condi- 
tions in Buffalo is shown by the brick industry. In Buffalo, 
though the local plants are working to their full capacity, the 
old stock of brick and all of the product of 1902 have been 
exhausted. At Dunkirk and Olean the market is reported as 
dull. Small quarries and brickyards in districts remote from 
the city report also a limited demand, usually too light to 
warrant the starting up of the kiln or quarry. Cement, which 
is marketed outside, quite as much as at home, seems to be 
affected less by local conditions. The demand for it is gener- 
ally good. 

r42 
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Stone 

For convenience this material will be considered under the 
headings Medina sfindstone, argillaceous sandstone, and lime- 
stone, divisions into which nearly all the stone quarried in the 
district under observation naturally fajls. 

Medina sandstone. Within the past year several quarry own- 
el's in Orleans county have fonned an organization under the 
name of the Medina Quarry Co. with offices at Albion N. Y. and 
80 Broadway, New York city. The officers are: President, 
Bird S. Coler, New York; vice president, J. A. Roberts, Buffalo 
N. Y.; treasurer, W. E. Scarritt, New York; secretary, J. C 
Rogerson, New York; general manager, L. A. DeGraff, Albion 
N. Y.; superintendent of quarries, William O'Brien, Holley, 
N. Y.; assistant treasurer, Michael Slack, Medina, N. Y. ; super- 
intendent street paving, E. F. Fancher, Albion, N. Y. 

Mr John J. Ryan, Medina N. Y., attorney for the company, 
has furnished the following list of quarries controlled by the 
organization: 

Medina. Halloway estate, Iloran estate, Adelbert McOor- 
mack, Reynolds (leased). 

Eagle Harbor, DeGraff & Roberts. The company also buys 
output of the Skinner quarry for 1902-3. 

Albion. Goodrich estate, DeGraff & Roberts, Joseph Brady. 

East of Albion toward Holley. Fancher & Cornwall, Fan- 
cher & Newsome, Fancher & Vincent, Baldwin & Hinds, Hebner 
& Son, Chadwick Bros. 

North of Holley. Jerome McCarthy, Keyes estate. 

South and east of Holley. William O'Brien et al., Michael 
Slack. 

Hulberton. Marcus H. Phillips. 

Since its organization the company has expended |50,000 in 
new and improved machinery, including a channeling machine, 
four traveling steam derricks and three or four extra larg(^ der- 
ricks of the usual form. The sawing plant at the DeGraff & 
Roberts quarry at Eagle Harbor has also been doubled. The 
Phillips and Halloway quarries have also crush(»rs for rtHlucing 
waste to road metal. 
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In October 1902, the company was operating six quarries, one 
each at Medina, Eagle Harbor, Albion, Transit road and Erie 
canal, Hulberton and Holley. 

It produces rough and dressed building stone of all kinds and 
rough and dressed street-paving material. As the company has 
been organized only a short time, the general manager was unable 
to state, even approxiuiately, the production for the year 1902. 

The following table gives the names of Medina sandstone 
producers not in the above organization, together with the in- 
formation furnished by them in reply to letters which were sent 
out. The list of names was obtained at Medina* 
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Crushed stone 

The market for crushed stone has been active all through 
western New York. The new steel plant at South Buffalo haB 
used large quantities for concrete construction; the breakwater 
has also consumed an enormous amount ; and it is in great de- 
mand also for asphalt work and railroad ballast. 

This season Erie county has begun the use of convict labor 
for the purpose of makiiig better roads. The plan originated 
with Supervisor William H. Conboy, of Grand Island, who 
urged that the employment of convicts in quarrying and crush- 
ing stone would lessen the cost of maintaining the penitentiary 
and would give the men needed physical exercise, thus con- 
ducing to their better health and morals. Short term prisoners 
dig the stone at the almshouse quarry on Main street and wheel 
it to the crusher, which is a double one oi)erated by a 50 hoi'se 
power engine. From 25 to 50 prisoners have been employed 
in this work continuously for four months, with an average 
daily output of about 300 cubic yards. The cost of quarrying 
and crushing is about 20c a yard, and the stone is sold for 60c a 
yard. The county has taken the contract for the construction 
of good roads within its limits from the State and sublets the 
contract under the condition that the stone shall be purchased 
of the county at 60c a yai'd. 

The stone crushed this season has been used in surfacing the 
road between the city line and Willianisville and also two sec- 
tions of the'Transit road in Amherst and Clarence. It requii^es 
about 2700 cubic yards of stone for a mile of road, the average 
cost a mile being, in 1902, |9688.75, of which the county pays half. 
The county has nearly 22 miles of road under contract this year. 
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Flux 

Only one firm, the Clarence Stone & Lime Co., makes a specialty 
of flux for furnace use. The bed of limestone worked by the com- 
pany occurs nearly in the middle of the outcrop of Onondaga 
limestone, 2 miles west of Clarence, and is of remarkable purity. 
The greater part of the product is sold to the Tonawanda Iron & 
Steel Co. The new iron and steel plants now in process of erection 
will create a market for large amounts of flux. The immediate 
supply for this expected demand will be furnished by Carroll 
Bros., Buffalo, from their Point Abino quarries in Canada. 

Clay prodncts 

The conditions producing increaseil demand for stone, sand 
and other building material have extended to clay products as 
w)ell. Almost every manufacturer reports a good market for his 
wares and in many cases, orders beyond his ability to fill. The 
exceptions are to be found in the case of small kilns intended for 
local use in the smaller towns, and in the cities of Clean and Dun- 
kirk, where the market is reported dull. The explanation ap- 
pears to be that in Buffalo and Rochester increased building has 
caused an unusual scarcity of material; and this has brought 
about a brisk demand for home products, with which the remote 
manufacturer can not compete on account of the additional cost 
of transportation. 

The largest brickmaking interests in western New York are 
located in East Buffalo and in the townships of West Seneca, 
Oheektowaga, Lancaster and Alden in Erie county. The fol- 
lowing constitute the Buffalo Brick Manufacturers Association, 
office, cor. Pearl & Court streets, Buffalo: Henry Bender, Eben- 
ezer; Ben*ick's Sons, Brush Bros, Diet.schler's Sons; William J. 
Qraaf, Pine Hill; Haake & Son; Lancaster Brick Co. Town Line; 
C. H. McCutcheon, Lancaster; George W. Schmidt; E. A. 
Schuesler. i ^ 

In 1901 the association sold and delivered 50 millions of brick. 
Aug. 1, 1902, it had delivered 32,500,000 and had orders for 
30,000,000 more, all that the managers believed the association 
could make during the season with the means at hand. It had 
also refused orders for several millions more. 
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Lime 

Nearly all the lime now used in Buffalo comes from kilns in 
the vicinity of Point Abino and Ridgeway in Canada. The kilns 
of R. & H. Fogelsonger and J. S. Youngs at Williamsville are 
idle. The Straub & Meyer plant at Gunnville has been aban- 
doned. The Tonawanda Lime Co., which formerly made lime 
from stone ' brought from Kelly's island, Lake Erie, is also 

closed. The small kilns of A. Fiegel, Harris Hill and of 

Shaw near Mill Grove, Erie co., have not reported. In July 
they were said to be in operation. 

C. N. Stain thorpe & Co. of Lockport make about 30,000 
bushels of lime a year from their quarry of Niagara limestone 
in the northern part of that city. The following are said to be 
making lime, but have not answered my letters of inquiry: 
Barney Messing, Niagai*a Falls; C. H. Holmes, Leroy; John 
Heimlech, Lerov. 

Cement 

There has been a good demand for cement through the year, 
and the manufacturers have been able to dispose of their 
product at good prices as fast as it could be made. The table 
below shows the production in the several factories. 



r56 



NEW YOBE STATE MUSEUM 



<2 




cS 



flS oS 03 



§ 



0U300 



o 

-a 



d 
o 



o 



1-^ 

2^ 



e 

0) 



03 



^ ^ »S »-»i K^ ;^ K^ 



ra 






2 



s 



6^6 




acsa 



0) d 



I 



J 

3 






1 



.S 

a 

o 



•a 
.9 

o 



REPORT OF THE DIRECTOR AND STATE GEOLOGIST 1902 r57 




•3 

I 
1 

S 



< 

•^^ o 

O U 

B S 

o « 



o c 

o S 



be g 



08 









g^ 









o 



2 08 



o 



c 

c 
o 

a; « 

03 O 



O 



CO r. 



2 ^ 



>-» 08 

g g s 

^ © c 

> ^ c 

08 © 

© ^ * 




o 



o 



o o 

ill g s^ 



r58 



NBW YORK STATE MUSEUM 



Ballast 
The materials used by the railroads for ballast, filling etc. 
are not easily classified because separate accounts are not 
usually kept with each kind. The table below gives the amount 
of each where distinction was made. Otherwise all sorts are 
grouped together. 

It was my original intention to ascertain the amount of geo- 
logic material mined by the railroads in western New York. 
Later it was found necessary to extend the limits so as to include 
the divisions terminating as far east on the New York Central 
system as Syracuse, and as far as Binghamton on the Lacka- 
wanna and Erie roads. The material excavated from their tunnel 
and wheel pit extension by the Niagara Falls Power Co. I have 
also included in the same table. 

Geological materials excavated by railroads Sep. 1, 1001-Aug. 31, 1902 



RAILROAD 



Location of 
deposit 



Buffalo Creek Lake Erie 

• shore, Bitf- 
, falo 



Amount 



6000 c. yd sand. 



Remarks 



Erie and Lehigh Vallev, 
lessees. Use mostly 
cinders from eleva- 
tors for filling etc. 

Delaware, Lacka- Nichols 1153,450 c. yd |151,100 yd gravel; 2350 

wanna & Western ! yd earth 

Erie I No report 

Lehigh, western div- ,47,500 c. yd gravel...' Also buys crushed stone 

ision I for ballast 

Lehigh Valley, A u- Brook ton. .'60,000 c. yd gravel, j 

bum division | 

Lehigh Valley, Au- Perr>'ville..j2000 c. yd of lime-| 
bum division , stone for riprap 

Lehigh Valley, Au- Groton 20,000 c. yd gravel 

bum division ' and clay 

Lake Shore <fe Michi- I 

gan Southern \ 

Lackawanna Steel Bay View. . 639,450 c. yd 

Co. , 



New York Central. . . Walworth, 250,000 c. yd gravel 

New York I 

Central;! 

I Newark,! 

; W. Shore | 

New York, Chicago I 

and 8t Louis i 

(Nickel Plate) i i 

Pennsylvania R. R. Ischua |96,500 c. yd gravel 

B. & A. V. division . 

Buffalo, Rochester Scottsville . 1 59,883 yd. 
and Pittsburg 



Niagara Falls Power N i a g a r a'81,426 c. yd rock 

Co. I Falls I 



Get gravel from pits in 
Ohio 

Shale and day for build- 
ing railroad and filling 
yard. ToSep. 1,1902 



Obtain supply of ^avel 
from Pennsylvania 



39 698 yd gravel 

5 965 yd sand 

14 220 yd earth 



59 883 

Excavated from wheel pit 

and tunnel. Used lor 

filling 
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SALT 

While nearly all other mineral industries have been in a 
floorlshing condition, that of salt-making has suffered a marked 
depression. The present state of affairs is not due to any sud- 
den change in supply or demand, but is rather the culmination 
of disasters the causes of which have existed for many years. 

Salt was first discovered in the Oatka valley in 1878. In 
1883 it had been demonstrated that the rock salt bed extended 
beneath the whole of the Oatka and the greater part of the 
Genesee valleys, and in a few years both were dotted with 
salt factories and minea Active competition soon lowered the 
price of the product to a point which gave very little margin 
to the manufacturer. Investigation showed that the total 
capacity of the factories and mines was more than double the 
amount required by the market wiiich they would legitimately 
supply. To remedy this, the National Salt Co. obtained con- 
trol of nearly all the evaporating plants, and by closing un- 
necessary factories reduced both the cost of making and the 
amount of the product. About the same time, and for similar 
reasons, the Retsof Mining Co. acquired title to the four salt 
mines at Retsof, Greigsville, Leroy and Livonia, and working 
only one or two at a time controlled the price and the output 
of rock salt. 

For a time the price of salt improved, and salt-making again 
became profitable. But with better prices came renewed com- 
petition from new factories, till the past year has witnessed a 
rei)etition of overproduction and consequent stagnation of trade. 
In the summer of 1902, the National Salt Co. passed into the 
hands of a receiver. It is now expected that early in 1903 the 
stock of the National Salt Co. and that of the Retsof Mining Co. 
will be merged into that of the International Salt Co., which 
will take the place of the first two organizations. 

In February 1903 only one factory, the Yorkshire, was being 
worked by the National Salt Co. in the whole Warsaw-Genesee 
field, though the Warsaw and Hawley works were expected to 
resume in the spring. Of the four mines, only the Retsof was 
in operation. 
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In the same district two firms, the Worcester Salt Co. of 
Silver Springs, and the Genesee Salt Co. of Piffard, which also 
owned the Livingstone plant, were not absorbed by the National 
Co. and were actively engaged in salt-making up to the end of 
1902. In the early part of 1903 the Genesee Salt Co. passed 
into the hands of a receiver. The Iroquois Salt Co. of Perry 
N. Y. has purchased of the National Salt Co. the plant at that 
place. A large part of the salt made here has been marketed 
by the National Co. Feb. 14, 1903, the bins were full of the 
product, and the works were temporarily shut down till the 
congestion could be relieved. 

In 1901 the National Salt Co. sold its Leroy plant to the 

Empire State Salt Co. of that place. The stock of the latter 

company is principally held by the butchers and meat-packers 

of Buffalo, who consume the greater part of the salt which the 

factory produces. 

A new salt mine 

Early in 1903 the Oatka Mining Co., an organization includ- 
ing several members of the Worcester Salt Co., announced its 
intention to sink a shaft for salt in the Oatka valley. The 
exact location of the works has not yet been made public; but, 
since several cores have been taken with a hollow drill near 
Wyoming, it is probable that the site will be in that vicinity. 
The plant will have a capacity of 1500 tons a day and will be 
in charge of Mr John H. Duncan, assistant superintendent of 
the Worcester Co. The principal office will be in New York. 

Processes 

In the methods of evaporating brine the grainer and pan pro 
cesses still hold the .lead. The vacuum process appears to be 
gaining ground, as is shown by the fact that it is now used by 
four factories — the Worcester of Silver Springs, the Glen Salt 
Co. of Watkins, the Yorkshire of Warsaw and the Cayuga of 
Ludlowville. Neither open nor steam-jacketed kettles are now 
employed in the western New York field. 
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Independent salt manufacturers, western New York field 

Name Location 

EDipire State Salt Co. Leroy 

Genesee Salt Co. Piffard 

Iroquois Salt Co. Perry 

Remington Salt Co. Ithaca 

Watkins Salt Co. Watkins 

Worcester Salt Co. Silver Springs 

Plants operated by the National Salt Co. 

Name Location 

Cayuga Salt Co. Ludlowville 

Glen Salt Co. Watkins 

Hawley Salt Co. Warsaw 

Ithaca Salt Co. Ithaca 

Warsaw Salt Co. Warsaw 

Yorkshire Salt Co. Warsaw 

Plants abandoned or not in use for several years 

Name Location 

Globe Salt Co. Wyoming 

Crystal Salt Co. Saltvale 

Pavilion Salt Co. Pavilion 

Pearl Salt Co. Pearl Creek 

Miller Salt Co. Warsaw 

Atlantic Salt Co. Warsaw 
Gouinlock & Humphrey Salt Co. Warsaw 

Empire Salt Co. Warsaw 

Bradley Salt Co. Warsaw 

Castile Salt Co. Castile 

Gainesville Salt Co. Gainesville 

Bliss Salt Co. Bliss 

York Salt Co. York 

Phoenix Salt Co. Cuylerville 

Lackawanna Salt Co. Mount Morris 

Royal Salt Co. "" Mount Morris 
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Production of salt 

The total production of. all the factories belonging to the 
National Co. and independent salt companies in the western 
New York field is stated by Mr N. S. Beardsley, receiver of the 
National Salt Co.. at 2,000,000 barrels for the year ending Sep. 
30, 1902. Of this amount 40j^ was table, the rest common salt. 
On the same authority the production of rock salt was 250,000 
tons, the equivalent of 1,800,000 barrels. The portion of this 
produced by i)ersons outside the National Salt Co. is shown by 
the following table. 

Company Location Product 

Genesee Salt Co. Pififard 1378 . 9 tons^ 

Empire State Salt Co. Leroy 34,258 " 

Remington Salt Co. Ithaca^ 

Watkins Salt Co. Watkins 38,848 " 

Worcester Salt Co. Silver Springs 64,635 "« 

Iroquois Salt Co. Perry 13,478 " 

Caustic soda and bleaching powder 

In 1901 the National Salt Co. sold its salt works at Rock 
Glen to the American Electrolytic Co., of which W. C. Gouin- 
lock, Warsaw N. Y., is president. In the spring of 1902 the 
company began the manufacture of caustic soda and bleaching 
powder by the Moore electrolytic process. Both products were 
successfully made and marketed at current prices. Hardly was 
the enterprise under way when the great strike in the coal 
regions occurred, rendering it difficult to obtain fuel, and, at 
the same time, the price of bleaching powder fell 50j<. The two 
causes rendered manufacture unprofitable, and work was sus- 
pended awaiting more favorable conditions. 

At Niagara Falls there are two companies making caustic 
soda and bleaching powder by electrolytic methods. The Cast- 
ner Electrolytic Alkali Co., office, 33 Wall street. New York 
city, uses the wet method. The raw material is rock salt ob- 
tained from the Rt^tsof Mining Co. of Piffard N. Y. Lime is 

* Given as 491,640 bushels to Dee. 31, 1902. 
■ Not in operation before Sep. 30, 1902. 
' Given as 2,326,859 bushels. 
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procured from various places mostly outside of New York State. 
The Acker Process Co., office, Niagara Falls N. Y., makes the 
same products by the dry process. The raw material is all obtained 
outside the State, the salt coming from Ohio, and the limestone 
from Pennsylvania, Canada and elsewhere. The details of 
manufacture axe not given to the public by either concern. 

For the year ending Sep. 30, 1902, the Acker Process Co. made 
14 tons of caustic soda and 28 tons of bleaching powder a day, 
counting 350 days to the year, a total of 4900 tons of caustic 
and 9800 tons of bleaching powder. 

GYPSUM 

The United States Gypsum Co. of Chicago 111. has two mills 1 
mile from Oakfield, Genesee co., where stucco and other gyp- 
sum products are made from rock mined in that vicinity. The 
combined output amounts to 500 tons a day. 

The plaster mill of S. Gilmore at Indian Falls in the same 
county was not in operation in 1902. 

NATURAL GAS 

The inquiry regarding natural gas has extended over that 
part of New York which lies west of the Auburn meridian, 
essentially the territory covered b}' my report of 1899. In the 
counties bordering on Lake Ontario, very little exploration for 
gas has been made, and that little has been unsuccessful. One 
deep well was put down at Eagle Harbor, Orleans co. The 
drill touched Trenton rock at 1814 feet and stopped in the top 
of the Potsdam at 2300 feet. The well was barren. 

At Warnersi, east of the meridian mentioned, no drilling has 
been done since 1899, and no improvement in gas production is 
reported. Letters addressed to the local gas company at Jor- 
dan have not been answered. At Seneca Falls the gas supply 
has failed, and the wells have been abandoned. 

In the Ontario field deeper drilling has increased the pro- 
duction. Mr A. Miner Wellman, of Friendship N. Y., has 
drilled six new wells in the western part of the field, all pene- 
trating the Medina. Of these only three were sufficiently pro- 
ductive to pay. The best well showed a rock pressure of 590 
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pounds per square inch, and an output of 1,000,000 cubic feet 
of gas a day. The only extension of this field has been a small 
addition in the extreme northwestern part of Yates county. Mr 
D. M. Page of Hornellsville has two productive wells at Rush- 
ville, the gas from which is piped to that village and supplies 140 
stoves or their equivalent. Mr Page has also two unproductive 
wells at Rushville and a third at Gorham. 

In Livingston county very little new territory has been ex- 
ploited. In 1900 the Westcott Natural Gas Co. bored a well at 
Avon. Gas to the amount of 200,000 cubic feet a day was 
found in the White Medina (quartzose sandstone) at 1400 feet. 
To the Caledonia group of wells only one has been added since 

1899. This was located about 3 miles south of I^eroy. It was 
1500 feet deop and passed through the Medina sandstone. In 
the salt group were found salt water and about 20 feet of rock 
salt. Mr J. C. Tennant, of Caledonia, was, in October 1902, 
sinking another well for the purpose of increasing his supply. 
He reports that the gas pressure in the Caledonia wells has not 
appreciably changed since 1899. The shallow Marcellus shale 
gas pool south of Caledonia has not been enlarged since the 
same year. In October 1902 a well was completed on the Whit- 
more farm at the Highbanks, 21^ miles from Mount Morris. 
The boring penetrated the Medina sandstone but contained 
neither oil nor gas. 

At Corfu in Genesee county no new wells have been drilled since 

1900. Mr H. W. Francis, superintendent of the local gas com- 
pany, reports that there is no falling off in production, but that 
the six original wells show a slight increase of gas pressure 
over that of a year ago. 

In Wyoming county few changes are noted. The Attica 
Natural Gas Co. has not added to its number of wells. The 
Attica Water, Gas and Electric Co. has drilled two new holes, 
one in 1901 and the second in 1902. Both were small producers. 
The gas pressure in this field is decreasing, and, unless new 
productive wells are found, the supply will soon fall below the 
demand. 
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The Iroquois Salt Co. of Perrj has bored a well near the 
outlet of Silver lake. No gas was found, but a show of oil was 
reported.^ A boring for water on the farm of Paul Armstrong 
near Perry is said to have shown a small vein of gas. Thin seams 
of gas^producing rock are not uncommon in shallow wells about 
2 miles east of Perry. 

At Johnsonburg in the same county a well was completed in 
October 1902 by J. W. Steams, of xikron N. Y. In this the 
drill founds 

Corniferous (Onondaga) limestone at 1230 feet 

Passed through Corniferous (Onondaga) lime- 

stone at 1430 feet 

Top of salt at 1853 feet 

Bottom of salt at 1893 feet 

* 

Bottom of well at . 1898 feet 

No gas in the well. 
Since 1899 a large area of gas territory has been developed in 
Erie county. The Alden field has been extended westward nearly 
to Lancaster and is increasingly productive in that direction. 
The Alden and Batavia Natural Gas Co.,^ which now controls the 
greater pai*t of this field, has 27 wells, the greater part of which 
produce from 100,000 to 1,000,000 cubic feet of gas each a day. 
The company has laid a 6l^ inch main to Batavia by way of 
Crittenden. At the latter place a branch owned by the Akron 
Natural Gas Co. takes gas for Akron village to supplement the 
supply from the Akron wells. My letter to the Batavia office 
has not been answered, but, from the best information at my 
disposal, I judge that these lines supply about 1200 taps. The 
United Natural Gas Co. has also lately drilled eight dry and 
five producing well^ south and east of Lancaster toward Elma 
and Springbrook. The producing wells give a daily output of 
200,000 to 750,000 cubic feet each. The gas from these and other 
local wells is kept in reserve and used only in very cold weather. 
The main supply for the city of Buffalo is piped from Penn- 
sylvania. 

* After lying idle for some months this well was cleaned out and yielded 15 
barrels or more of petroleum. 

* Office at Batavia; president, Robert Rose; superintendent, C. C. Rose. 
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The Lancaster-Depew Natural Gas Co. (J. W. Stearns presi- 
dent, 98 White building, Buffalo) has found a productive field 
of undetermined extent at Bowmansville. At present (October 
1902) the company has four wells with an average production 
each of 250,000 cubic feet a day. The gas is earned to Lancaster 
and Depew in a 4 inch main and is now being distributed. The 
Lancastei* Light and Conduit Co. (E. Feyler manager, Lancaster) 
is also piping in gas to the same village from two or more wells 
located in East Lancaster toward Town Line. 

On account of the decreasing productiveness in the home wells, 
the Clarence Gas Co. began a search for gas south of that town. 
In June 1902 a well on the Erisman farm, 3 miles east of Bow- 
mansville, reached a vein of gas which is said to yield 200,000 
cubic feet a day. Another well drilled for the same company on 
the Marley farm, 5 miles east of Bowmansville, in August-Octo- 
ber 1902, is reported to be good for 300,000 cubic feet a day. In 
all these wells the gas occurs, as is usual in this county, in the 
white or quartzose Medina sandstone. 

In the Getzville group the pressure appears to be diminishing. 
The Niagara Light, Heat and Power Co. (office, 3 Niagara street, 
Tonawanda N. Y.) has drilled four new wells since 1895 with 
unsatisfactory results. One completed in August 1902 produced 
at the start less than 11,000 cubic feet a day. 

In the city of Buffalo, the small reservoirs of natural gas are 
nearly exhausted. The Buffalo Cement Co. has six wells which 
are still producing, the daily output aggregating from 600,000 
to 700,000 cubic feet. In these wells the pressure is steadily 
decliniifg. The gas is used entirely for domestic purposes. 

The Richardson group of wells at East Aurora has proved 
inadequate for the demands of that village and Orchard Park 
and has passed into the hands of the United Natural Gas 
Co., which supplements the local supply from its Pennsylvania 
main, whicli is near the latter place. 

At North rollins two new wells were added to the group 
in 1902, and the supply of gas has been increased. It is hoped 
that the additions will furnish gas enough for cold weather, at 
which season in the previous 3^ears the old wells have proved 
inadequate. 
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The Boro well, IY2 miles northeast of Collins, now furnishes 
gas to that village and to houses along the route of the line. 
The Boro CJas Co. is now (October 1902) setting up a rig to 
drill well no. 2 near the first one. The same company is also 
connecting to their line, a wefl drilled in 1900 on the F. Willeite 
farm near Collins to meet present demands. 

The two wells at the State Homeopathic hosj)ital near Collins 
are now supplying to that institution about 35,000 cubic feet of 
gas a day. The pressure has fallen from 120 pounds at the start 
to 65. 

The gas supply at Springville has been increased by a well at 
"Coon hollow'' 2 or 3 miles from Springville toward Zoar. Mr 
J. W. Steams reports the well as capable of producing from two 
million to three million feet a day. 

In the vicinity of Gowanda, partly in Erie and partly in Cat- 
taraugus county, a little additional drilling has been done. A 
well was put down by the Gowanda Ga« Co. on the Frank Taylor 
farm toward Perrysburg in May 1901. Another was sunk be- 
tween Gowanda and Dayton about June 1902, and a third on the 
Fred linger farm east of Gowanda in October 1902. The first 
two were light producers. The third is not yet completed. The 
Willette well near Collins, previously I'eferred to, was drilled 

in December 1900. 

Chautauqua county 

The geology and history of the I.ake shore gas belt ha\'e been 
treated very fully by Professor Orton in his admirable mono- 
graph on petroleum and natural gas.^ The development since 
1899 has been in the utilization of gas from already known 
fields, and therefore the data acquired have not contributed 
much to our previous knowledge. The wells all through this belt 
are shallow, small producers, and genei^ally designed, like water 
wells, for the use of one or two families. The gas pressui^e runs 
from 1 to 2 pounds up to 50 or GO pounds. A pressure of 25 
pounds is considered good. 

Around Fredonia a few wells have been drilled since 1899, 
none proving very productive. If enough gas is obtained for 

* Orton, Edward, LL.D. Petroleum and Natural Gas in New York. N. Y 
State Mu8. Bui. 30. 1899. 
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heating and lighting a house, it is considered a paying well. At 
Westfield several borings have beeta made. Hon. S. F. Nixon 
sunk one for domestic purposes in August 1900, to the depth of 
400 feet. Charles E. McEwen sunk another in November of the 
same year to the depth of 440 feet, getting a supply of 2500 cubic 
feet a day.^ 

Around Ripley the gas industry has been more active. Mr 
Charles Keith of that village within the last two years (1901-2) 
has put down 16 gas wells all within 4 miles of Lake Erie and 
mostly in Chautauqua county. Two were nearly barren, the 
others produce from 500 to 20,000 feet of gas a day. There are 
no large wells in this vicinity, but those found thus far seem well 
adapted to private use. 

There are three companies in Ripley which supply gas to con- 
sumers. Gas pressure in wells runs from 5 to 60 pounds. 

Only one new well, that belonging to Orton Smith, is re- 
ported from Brocton. Professor O. C. Presler, of Stockton, in- 
forms me that two wells have been sunk near that village, each 
of which gave a small flow of gas. One was located on the 
estate of Mortimer Ely, and the other, which was 2400 feet 
deep, on the Andrew Munger farm. At Busti three wells were 
drilled during the fall of 1900 and the spring of 1901. One of 
these on the farm of A. Philips was piped, producing enough 
gas for two stoves. The others were barren. 

Since my last report several wells have been drilled in the 
vicinity of Mayville and Chautauqua. The old McConnell well 
north of the former place has been deepened to 2929 feet, but 
without increasing materially the* yield of gas. The following 
record of the extejision, furnished by Mr G. B. Keith, the con- 
tractor, is interesting as showing the presence of lower De- 
vonian rocks. 

Brown shales at 1100 feet 

Gray shales at 1320 feet 



' Mr W. B. Duff, of Darlington Pa., wlio has drilled about 14 wells around 
Westfield, reiK)rts that 90'^^, of them produce some gas. It is generally found 
above 750 feet and mostly between 100 and 450 feet. The Westfield wells, he 
says, produce from 2000 to 7()(X) cubic feet in 24 hours. The gas pressure 
holds up well when the hole is free from water. 
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Black (Maroellns?) shales, 150 feet, at 1850 feet 

Limestone, Comiferous (Onondaga), at 2000 feet 

Sulfur gas at 2300 feet 

Salt water at 2600 feet 

Still in limestone at 2900 feet 

Bottom of well at 2929 feet 

A well 1100 feet deep was sunk in 1901 on the farm of 
Gheorge Hewes about midway between Mayville and Chautauqua. 
Bed rock was reached at 85 feet. At 1050 feet gas witli a con- 
fined rock pressure of 85 pounds was found. It is now used to 
heat two houses. 

Another well on the farm of J. F. Ilunt, ^4 i"il^ ^^'^st of 
the Chautauqua grounds, is 1200 feet deep. The original gas 
pressure was 80 pounds, which has now fallen, when the well 
is used, to GO pounds. The gas was found in a 50 foot stratum of 
sand at a depth of 810 feet. In the same sand was found a 
small quantity of amber oil, a barrel of which Mr Keith says 
was bailed from the well. The gas Mr Huiit uses in his kitchen 
Btove. 

A well belonging to the Chautauqua Assembly is located in the 
rear of the assembly grounds. Its total depth is 1500 feet. A small 
supply of gas with an original confined pressure of 80 pounds 
was obtained. It furnishes power to pump water from three 
artesian wells near by which supply the assembly grounds 
with water. 

Still another well, 935 feet deep, is on tlie farm of W. J. 
Gonnell 1 mile south of the Chautauqua grounds on the Panama 
road. A small flow of gas was found with a preif^sure of 45 
pounds. The gas is not utilized. 

The above wells were drilled in 1901-2. A group of six wells, 
ranging from 500 to 800 feet in depth, was also drilled in 1901-2, 
in the township of Carroll not far from Frewsburg. All have 
a small showing' both of gas and oil. One well has produced 
to the extent of y^ barrel of oil a day. 

The following record of well located in Kiantone township, 3 
miles south of Jamestown, was furnished by G. B. Keith. Well 
drilled in August 1901. 

Drive pipe to rock 80 feet 

Casing 208 feet 
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Total depth 739 feet 

First gas at 290 feet 

Second gas at 611 feet 

Third gas at 632 feet 

The well had an original confined gas pressure of 140 pounds 
which has since increased to 185. 

The Pope Hollow well, drilled in 1S05, was 1800 feet deep. 
It contained a 20 foot layer of sand at 500 feet, which, after 
being shot, gave a small showing of both gas and oil. 

Mr Keith has also drilled a well 900 feet deep on the farm of 
Dennis M. Jenks, 2 miles north of Kennedy. It proved barren 
save a little gas at 900 feet. 

The old well owned bv Broadhead & Bon at Jamestown was 
sunk to the depth of 5000 feet. 

Cattaraugus county 

There has been comparatively little exploration for gas in 
Cattaraugus county within the past three years. In the fall 
of 1902 a test well was drilled on the farm of Ezekiel Kelly, 
lot 57, township of Mansfield, 1 mile northwest of the village 
of Little Valley. The well had a total depth of 900 feet. Gas 
with an estimated flow of 110,000 cubic feet a day was found at 
575 feet. It has not vet been utilized. 

A group of five wells with an aggregate production of three 
million feet a day has been drilled on lots 52, 60 and 68 in the 
southwest part of Red House township. The field, on lots 5, 6, 
13 and 14 in the same township, known as the Red House gas 
field, is exhausted and is practically abandoned. There are no 
other changes of importance, either in the source or distribu- 
tion of gas in this county. 

In 1897 the Mud Cn^k Oil & Gas Co. drilled a well on the 
Walker farm at Mud creek, town of Randolph. At a depth of 
500 feet gas was found in a 50 foot stratum of good sand. The 
w(»ll was left open for a month, then cleaned, and 30 days later 
showed a pi*es8ure of 240 pounds. Another well, drilled by the 
same company on the Goodspeed farm 100 rods northeast of 
the first, found a flow of oil and a small supply of sand at the 
same depth as in the other. Both wells are now abandoned. 
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Allegany county 

The Canaseraga Oil & Gas Co. drilled a woU in the winter 
of 1901-2 on the Miles-Harvev farm near Rirdsall. The follow- 
ing data are furnished by O. S. Pratt, one of the stockholders: 

Depth of well 1140 feet 

Gas with an estimated pressure of 150 pounds at 550 feet 

The producing rock, as shown by the sample of drilling sent 
me, was a micaceous clay sandstone, 12 feet tliick. No oil was 
found in the well. 

Another well, drilled about three years earlier, was located 
% of a mile away from the preceding. It had traces of both oil 
and gas. Still another in this vicinity showed a trace of oil 
but no gaa 

The Anjiover gas field has been increased by two small ex- 
tensions. The first lies northwest of Andover village and in- 
cludes the greater part of lots 41, 42, 55, 50, 57, (U and 65, town- 
ship of Andover. The other lies southeast of Independence vil- 
lage and includes nearly all of the lots 103, 105 and 119, town- 
ship of Independence. 

A well drilled for gas in May 1902 on lot 77, Andover, in the 
old Andover field, showed a pressure of 150 pounds in one min- 
ute and 400 pounds in four minutes, without shooting. 

In the gas companies distributing gas, one or two changes are 
to be noted. The Allegany Gas Co. Limited, of Friendship is 
now absorbed by the Producers' Gas Co. of Glean. The latter com- 
pany has made no further extensions since 1890. The Emi)ire 
Gas & Fuel Co. Limited, of Wellsville has also acquired the 
plant of the Cuba Gas Co. It has, howev(M-, nKH](» no other 
additions to its producing territory. The Xatuial Gas Co. or 
Andover has not extended its lines, though the additions to its 
producing oil and gas wells, elsewhere noted, have naturally 
added to the productiveness of the gas territory. 

Steuben county 

Except in the extension of the Allegany field into this county, 
no drilling of any consequence for either oil or gas has been 
done since 1899. The Corning Fuel & Heating Co. drilled a 
second well to the depth of 2000 feet and, finding no gas, aban- 
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doned the project. The Page & Darrin well, lot 19, Erwin 
township, is filled with water and has ceased to produce. 

PESTROLBUM 

The high price of petroleum during the past three years has 
greatly stimulated production. Search for oil has been vigor- 
ously prosecuted along the borders of known fields, and aban- 
doned pools have been revived and worked. Old wells have 
been cleaned out and refitted and now ones drilled between, 
sometimes at intervals not exceeding 50 feet. The new wells 
are shot with heavy charges of nitroglycerin, 200 quarts being 
a common quantity, and often start off with a suprisingly large 
flow. The production soon drops to an amount varying from 
y2 barrel to 4 or 5 barrels a day. 

The wells are pumped in multiple by what the operators call 
a " power." To the periphery of a horizontal disk several radi- 
ating wire ropes are attached. The ropes rest on X-shaped 
rockers, placed at short intervals, and are connected^ at the re- 
mote end, with the pumps, which may be half a mile or more 
distant from the power. By means of a gas engine the disk is 
made to turn half revolutions, thus tightening the ropes and 
pumping several wells simultaneously. By operating a power 
for a few hours and then passing to another, a single man may 
care for a large number of wells and thus decrease the cost of 
production. The gas for the engine is either obtained from 
the oil wells or from a " gasser " in the vicinity and costs very 
little. By the above means, wells producing only % barrel of 
oil a day are pumped, and are considered remunerative. 

The little oil pool at Humphrey has not greatly increased in pro- 
ductiveness. The wells in this group are small producers, and 
the field does not, at present, give promise of further profitable 
extension. A new well was drilled about Aug. 15, 1902. It was 
located on the Edwin Guthrie farm about 450 feet northeast 
from another well, which has been pumped since 1898. At last 
accounts the well had 100 feet of oil in it, but had not been 
pumped. 

No changi* is reported from the field near Allegany village. 
The Hice brook jxjoI is [>ractically exhaut^ted and has almost ceased 
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to produce. About 1898-99 several good wells were opened on 
the Indian reservation north and northwest of the Chipmunk 
field. This accession has now so fallen off in productiveness 
that its owner, the South Pennsylvania Oil Co., regards it as 
"played out." Important additions which appear to be perma- 
nent Lave been made farthoi" south. The little pool at Irving's 
Mills has been connected toward the east with the Chipmunk 
field, which has been also extended on the south so as to in- 
clude the greater part of lots G, 14, 22 and 28, Carrollton. An- 
other spur from the eastern end of the Chipmunk field extends 
the line of this addition easterly into lots 3 and 1, Allegany. 
The Chipmunk-Flatstone pool has also been connected by pay- 
ing wells with the Bradford field near Limestone. The small 
pool on lot 1, near the headwaters of Flatstone creek, has also 
been connected with the main oil field on the south. 

Allegany county 

In 1901, five wells were drilled within a mile of Short Tract 
village. In all of these amber oil was found at depths ranging 
between 600 and 800 feet. Only one well was pumped and that 
has since been abandoned. It was said to yield three barrels 
of oil a day, but this I have been unable to verify. Concerning 
this well, Mr W. S. Mills of Fillmore writes: " The casing is full 
to overflow, but whether its contents are all oil or partly salt 
water, I can not say." 

Exploration for oil has also been carried on about V/o miles 
northeast of Friendship. A well on the McCarthy farm on the 
east side of lot 30 struck a vein of oil at 1200 feet which yielded 
14 barrel a day. Another well with similar conditions and yield 
was bored on lot 22. These wells are not considered important. 

A small pool consisting of about 15 wells has been opened at 
Dry Brook about 2 miles northeast of Scio, on lots 56 and 41, 
Amity, and lot 12, Ward, townships. These are small pro- 
ducers — 1 to 5 barrels, but pay at the pres(»nt price of oil. 

Scio Oil & Gas Co.'s no. 9 on the Fuller farm, lot 5G, Amity, 
was completed about Oct. 25, 1902. It filled a 65 barrel tank at 
the first pumping and had to be shut down till more storage 
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tanks could be erected. A well on the Reese farm, southeast 
of the Fuller well and belonging to the Baldwin & Norton Oil 
Co., completed about the same time, gave 57 barrels the first 
head. As in the previous ease, pumping was delayed for lack 
of storage. These two wells, the best drilled in Allegany county 
for many years, indicate that the renter of the Scio pool may 
lie between the old Scio and Dry Brook fields. 

In October 1902, the Norton Oil (.'o. of Wellsville put down a 
well on the Miles farm, southwest of Scio toward Albertson, in 
the hope of connecting the Scio field with the northern spur of 
the main oil field toward Allentown. The well, however, 
proved to be a light producer. 

The Andover field has been extended slightly on the eastern 
side, so as to include two tiers of lots on the southwest corner 
and side of Greenwood, Steuben co. The extension north in- 
cludes, also, lot 8 in the first tier. In 1901 three wells were 
drilled on lots 28, 25 and 48, Greenwood, the last or most east- 
erly being nearly barren. A notable extension, also, has been 
made south of the village of Independence, where 60 wells have 
been drilled within two years. The new wells are located 
mostly on lots 80, 81, 75, 74, 97 and 96, Independence. Two small 
wells have also been drilled east of the new extension on the 
northwest ]>art of lots 7 and 8, West I'nion. The Independence 
wells are all small — 1 to 3 barrels. Oil comes from the Fulmer 
Valley sajid, which is 200 feet lower than the Penney sand. 
These small wells are shot with heavy charges — 200 to 300 
quarts — of nitroglycerin. 

Three or four wells have also been drilled in the south part 
of Granger township. A fair show of oil was obtained, but not 
enough to pay for drilling.^ 

* Information from W. J. Penny, president Natural Gas Co., Andover. 
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ECONOMIC GEOLOGY OF MONROE COl'NTY AND CON 

TIGUOUS TEKKITOKY 

BY CLIFTOX J. SARLE 

Mouroe county, in western New York, has an average length 
from east to west of 32 miles, and a greatest breadth of 2G. The 
total area is 682 square miles divided into 19 towns. It may Ik^ 
roughly compared to an inclined plane, having an elevation in 
the southern portion of about 700 feet above tide, and in the 
northern, at Lake Ontario, of 24G fe<^t, the local base level. 

The broad topographic features of tlu^ county are due to the 
varying chajrocter of the underlying rock formations and the 
consequent difference in the rate of their destruction. N>'ithin tiie 
area there are one sandatcme aiul four important limestone 
horizons alternating with five shale horizons. Thesi^ lie in nearly 
horizontal layei's, their successively truncated edges facing north- 
ward and stretching eastward and westward through the county. 
The shales wiiich weather most ra[)idly, produce areas of de- 
pression, while the others cause areas of prominence and shelves 
or platforms. 

Supci'imposed on these features ai*e those due to the disti-ibu- 
tion of the drift, often more conspicuous because of their limited 
extent. The drift, while reproducing in a general way the broad 
features of the underlying rock surface, is iri-egular in its dis- 
tribution. It is usually arranged in more or less well detined 
east and west ridges, or momines, though in some i>arts of the 
county, it is raised into elongated north and south mounds, or 
drumlius, both of these forms being the i-esult of direct deposition 
from the glacier. In addition to these, are other featm'cs, the 
result of the sorting and arranging by watiT of the material 
freed from the glacier, such as serpentine north and south ridges 
of gravel known as eskers, supposed to have been formed beneath 
the ice sheet by running water; mounds of sand and gravel 
fonned by the debouch h re of stii'ams from the ice front into 
ponded water; beach and bar structure's fornuHl in connection 
with the glacial lake history of tli** region; gravel lobes formed 
at the mouths of streams flowing into these glacial lakes from 
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the valley sides; and clay and sand plains formed in the deeper 
portions of these lakes. Subsequent erosion has done much to 
modify the original features. 

From the rock formations and the overlying drift are obtained 
stone, lime, gypsum, sand and gravel, clay and peat. In Ldving- 
ston county, % mile south of the Monroe county border, is an ex- 
tensive deposit of marl which is used in the manufacture of 
cement. Though there are in Monroe county smaller deposits 
of this material, no attempt has been made to utilize them. 

Beginning at Lake Ontario, the first hard rock exposed is the 
Medina sandstone. It underlies a belt of country averaging 
about 5 miles in breadth and has a total exposed thickness along 
the Genesee river of about 150 feet. In the basal 100 feet it is 
a red shale or clay with some benches of argillaceous sand- 
stone. The shale rapidly disintegrates on exposure and is suit- 
able for brick manufacture. In the upper 50 feet or more the 
formation is a red sandstone with shale partings, the less argil- 
laceous parts being suitable for building purposes. This sand- 
stone is developed on a small scale at various places along its 
outcrop. 

The next formation is the Clinton, which underlies a belt of 
country avei-aging 1VL» miles in breadth. It consists of two shales 
and two limestones, aggregating nearly 80 feet in thickness. 
The shales alternate with the limestones, the group beginning with 
a shale. The shales have never been used, but experiments show 
that they could be utilized in making brick. The lower limicstone, 
20 feet thick, is a thin layered, silicious limestone with shale part- 
ings. At one time it was quite extensively quarried along the 
Genesee. The ui»per is a thin layered limestone 18Vi ^^t thick, 
with shale partings. Though it disintegrates rapidly on exposure, 
it also has been quarried to some extent along the Genesee. 

Above the Clinton is the Rochester shale, forming a belt 
averaging about l^/^ miles in breadth. It is a calcareous shale 
or very impure muddy limestone, about 80 feet in thickness. 

On this rests the Lockport dolomite (limestone) underlying an 
area about 4 miles in breadth. It has a thickness in the neighbor- 
hood of TOO feet. It varies somewhat in its character, but may be 
described as a magnesian limestone of drab color. It furnishes 
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the best stone in the county, both for building purposes and for 
making lime. 

Following on this is the Salina formation. It is 600 or 700 
feet in thickness and underlies a belt of country 10 to 12 miles 
in breadth. In the basal portion it is a soft shale, variously 
colored, disintegrating rapidly when exposed to a clay which 
might be used for brick. In the upper portion it carries 
beds of gypsum, succeeded by the W'aterlime or Bertie l>eds. 
The gypsum beds are worked in the southwestern part of the 
county, and the Bertie limestone at one place in its southern part. 

Succeeding this in the two extreme towns, is the Onondaga 
limestone. Like the Bertie it forms fair building material, but 
owing to its remoteness from a market, is only quarried at one 
place. 

The distribution of the sand and gravel of the county is ex- 
tremely irregular. Their occurrence can be only roughly indi- 
cated by locating the more extensive deposits. These comprise 
the Turk hills, partially included in the southeast corner of the 
county; an area of deposits extending from these hills, north- 
westward to Irondequoit bay; mounds and eskers of the Mendon 
pond region; the Pinnacle hills, which begin southeast of Roches- 
ter, in Brighton village, and extend along the southern outskirts 
of the city to the Genesee; a continuation of these which can be 
traced westward, though less clearly, to Brockport, a distance of 
18 or 20 miles; an area of sand and gravel hills in the northern 
part of the town of Chili; another partially included in the south- 
western comer of the county; the Ridge road which extends 
eastward and westward throughout the entire length of the 
county, passing along the northern outskirts of Rochester; and 
the beach of Lake Ontario. Besides these are hundreds of smaller 
deposits scattered over the areas between. 

Of these areas, the material obtained from the Pinnacle 
range is undoubtedly the best, notably the sand. Much of the 
gravel in the southern part of the county carries a large ad- 
mixture of material from the upper calcareous portions of the 
Salina shale, often amounting to over 50^ of the deposits. It 
is of interest to note, as pointed out to the writer by Mr E. P. 
Clapp, of North Rush, that all of the gravel deposits in the 
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southern part of the county lying along the east side of the 
Genesee valley, are located on the southeast side of drift hills, 
while those on the west side are on the southwest side of 
the hills. Several large gi-avel deposits at the sides of the 
valley, for example, the one used by the Buffalo, Rochester & 
Pittsburg Railroad, at Scot tsvi lie, were probably formed by 
large streams debouching into the deeper water of a glacial 
lake once filling the valley. 

The clay deposits of the county are found in low lying areas 
or depressions. The most extensive lies at the foot of the Pin- 
nacle range and extends with irregular narrowing outline 
southwest along the Genesee. 

The peat deposits lie in depressions formed by stream erosion 
or by the irregular deposition of the drift. 

The location of the marl deposits, like those of the peat, may 
be either in natural depressions in the drift or in basins formed 
by stream erosion. These deposits are of two kinds: those 
formed by precipitation from hard water and those resulting 
from the accumulation of the shells of fresh-water mollusks. 
The fortner are limited to the regions underlain by the Salina 
and Onondaga formations. Their origin is due to the large 
amount of calcareous shale and limestone in the drift, from 
which the water derives its lime. The latter are not limited in 
their distribution and usually occur beneath peat deposits. So 
far as known, they are comparatively shallow. 

Rochester, having a population of upward of 163,000, or over 
three fourths that of the entire county, is, so far as the areal dis- 
tribution of these natural products j^ermits, the center of the 
various industries based on them. 

Quarry industry 

All the important or regularly worked quarries of the county 
are within the limits of Rochester. The Lockport dolomite 
which underlies the greater part of the city furnishes 99^ of 
its house foundations. The remaining material is either shipped 
into Rochester or comes intermittently from two or three small 
quarries in the Medina sandstone northwest of the city. The 
last is of little importance. 
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The limestone quarries are mainly located in two ivjijions, the 
Frost avenue and neighboring quarries in the southwestern 
part of the city, and the North (iooduian street quarries in the 
northeastern. The Frost avenue quarries are in the upper por- 
tion of this formation, wiiile those of Goodman street are in the 
lower. Pike's quarry ^^\ on Frost avenue, is probably the largest 
excavation of its kind in the city, though not the most exten- 
sively developed at present. The property is owned by James 
D. Pike, of 158 Genesee street, and is worked for building stone 
by Herman Miller, of Susse street, formerly of the Miller & 
Jones C5o., contractors. About 1000 cords of stone and 300 loads 
of rock chips have been drawn this year. Adjoining this quarry 
and on the corner of Frost avenue and Snyder street is located 
that of E. R. Tanner^^>. The output for tlie past year, for 
building pui-poses, w^as 1000 cords of stone and for street im- 
provement, 400 yards of macadam' and 200 yards of chips. J. B. 
Nellis, 818 Plymouth avenue, has worked the old Nellis 
quarry (^^ (located on Ai'nett avenue off Genesee street) some 
this year; also considerably, during the latter part of the season, 
the old quarry on the corner of Flint street and Jefferson ave- 
nue. About 80 cords were taken from the latter. 

The Goodman street quarries are three in number. The most 
extensively worked is that of Foery & Kastner^^^ located at 
the end of Central park, office, 315 Joseph avenue. The output 
for the past, year was 7000 yards of macadam ai>d 400 cords 
of building stone. Just north of this is the quarry of Whit- 
more, Rauber & Vicinus<5>, office, 279 South avenue. The quarry 
of Lauer & Hagaman^^^, the southernmost on Goodman street, 
adjoins the above. The output from this was 583 cords for 
building purposes, and 242 yards of macadam. The amount of 
macadam for street repairs obtained by crushing the cobble- 
stones and Medina blocks of old pavements on streets improved, 
often exceeds in amount that taken from the quarries. For 
this work, the company has a large Gates portable crusher. 

H. S. Brown, 334 Hudson avenue, has a quarry in the thin 
basal beds of the Lockport dolomite. This quarry has been 
worked but little this year. 
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In the three quarries on Goodman atreetj the stone for 
macadam is crushed in stationary Gates crushers; the drilling 
is done by steam; and the blasting with dynamite. In the 
other quarries of the city, with the exception of Pike's, where 
steam is occasionally used, drilling is done by hand and blasting 
with black powder. 

No dressed stone is sold from these quarries. Building stone 
sells at f3.50 to f4 a cord; macadam at fl a yard when sifted, 
when not, at 75 cents to 80 cents; the siftings at 90 cents a yard. 
In the smaller quarries rock chips, or quarry rubbish, sell at 20 
cents a load. 

A few miles west of Rochester are several small quarries in 
the Lockport dolomite. One of these owned by Henry Trabold 
and Vogt Bros.^*^, 1^^ miles northeast of Coldwater station 
in the town of Gates, has been worked by Chambers & Casey, 
contractors, of Rochester. From it 1100 yards of stone were 
used for macadamizing the Buffalo road. From another^^^ just 
west of Gates Center, on the site of an old limekiln near school- 
house no. 6, Gates, on the north side of the Buffalo road, 800 
yards of macadam were used by the above mentioned firm for 
the same purpose. A quarry^^> on a small creek i^ mile south 
of Gates Center is owned by Edward Marsh. It is worked 
irregularly. 

East of Rochester, in the town of Pittsford, Whitmore, 
Rauber & Vicinus of Rochester have taken out 5254 yards of 
Lockport dolomite from the bed of West branch of Allen creek, 
on the lands of J. Christ^^^^ and C. Teare^^>, for macadamizing 
Monroe avenue. 

The Medina sandstone quarries are located west of the Gene- 
see, near the Ridge road. In the town of Greece, ^ of a mile 
north of the Ridge road and just west of the Charlotte branch 
of the Buffalo, Rochester & Pittsburg Railroad, is a quarry 
belonging to Bishop McQuaid^^^)^ Tiie rock is taken from a 

massive tier about 45 feet from the top of the formation. Dur- 
ing the past year a considerable amount has been removed for 
monument foundations and for private building purposes. A 
quarry adjoining this is owned by J. A. Rainesford^^>. It is 
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only worked shallowly. About 75 cords have been sold during 
this year, 

George A. Allen and William Britton own quarries south of 
the Bidge road, just west of the Scott road, and % mile west of 
the above quarries. These quarries are at a little higher level 
in the Medina. This year the owners have only worked them 
for their own purposes. 

In the town of Parma, on the farm of Luther T. Bradshaw, 
south of the Rid^e road, is a quarry which is worked irregu- 
larly(i*>. 

One mile north of Honeoye Falls, on the south side of Hone- 
oye creek, on the Honeoye branch of the Lehigh Valley Railroad, 
are two quarries owned by John Tinker. The one east of the 
railroad is in the basal beds of the Onondaga limestone^^>, the 
one west is in the top of the Bertie limestone^^^^ with the 
weathered Onondaga as a capping. These are worked but little. 

Cantracts for mdcadamizing roads of Monroe coimty 

During the past season contracts for macadamizing 48 miles 
of road in Monroe county have been let. The following list 
gives the contractors' names, sections of the road, material used 
and its source. 

West Henrietta road. 6 237 miles; 13,000 yards of Leroy limestone (Onon- 
daga); contractors, Anderson, Thomas & ferown. Glens Falls. 

Scottsville, section 1. 2.254 miles; 4700 yards of Leroy limestone; contrac 
tors, John Dunfee & Co. Syracuse. 

Scottsville, section 2. 7.537 miles; (contract only) 16,000 yards of crushed 
stone. Stone ma^ come from quarry just south of Scottsville or from Leroy. 
Contractors, Anderson, Thomas & Brown, Glens Falls. 

Olifton road. 3.623 miles; Leroy, 7700 yards (contract only); contractors, 
John Dunfee & Co. Syracuse. 

Hamlin road, section 1. 4.637 miles; 6600 yards of crushed Medina sand- 
stone boulders used as foundation, and 3300 yards of granite boulders used as 
dressing; contractors, Casey & Murray, Rochester. 

Hamlin road, section 2. 4.057 miles; 5830 yards of sandstone boulders for 
dressing; contractors, Casey & Murray. 

Buffalo road, section 1. .0364 miles; 800 yards of limestone from the 
Doty quarry north of the road and just west of Gates Center; contractor, 
George Chambers, Rochester. 

Buffalo road, section 2. 5.089 miles; 1100 yards of Lockport dolomite 
from conjoined quarries of Henry Trabold and Vogt Bros. ; contractor, George 
Chambers, Rochester. 
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Monroe avenue. 4.226 miles; 8200 yards of Lockport dolomite, in part 
boulders and in part from the bed of West branch of Allen creek, Pittsford; 
contractors, Whitmore, Rauber & Vicinus, Rochester. 

Webster road, section 1. 1.576 miles; 3450 yards of Lockport dolomite 
from Foery & Kastner's quarry, Groodman street, Rochester; con tracer, 
Horace M. Cowles, Rochester. 

Webster road, section 2. 2.96 miles; limestone from fields on what is known 
as Atlantic avenue, road east of the Irondequoit creek and in the vicinity of 
the Black Oak tavern; contractor, F. A. Brotsch, Rochester. 

Webster road, section 3. 3.398 miles; for foundation, 5000 yards of 
macadam made from field stone, for top, 2500 yards of granite boulders; con- 
tractor, Henry L. Smith, Long Island City. 

'Webster road, section 4. 2.879 miles; will use 4200 yards of macadam 
made from limestone boulders; 2100 yards from granite boulders. 

Clay industry 

The clay industry of the county is entirely centered in and 
about Rochester. The supply of clay used, excepting some 
imported from outside the State for pottery and sewer pipe 
manufacture, is obtained from an area of country about 10 
miles in breadth and with a greatest length from north to south 
of about 7 miles, its northern edge abutting the Pinnacle range. 
The deposit lies in the towns of Brighton, Henrietta and Chili. 
The clay is of Quaternary age and was formed a« a line sedi- 
ment at the bottom of tlie glacial watera ponded against the 
ice front at the time of the formation of the Pinnacle i^ange. 
Though generally red, it varies somewhat in color, being in some 
places yellowish or limonitic. 

Its distribution is irregular, its depth running from nothing 
to 10 or 12 feet. The average thickness at the various places 
where it is worked is something under 4 feet. It may be thick 
or thin on a knoll; in some cases it is covered by sand, in others 
it underlies gravelly knolls. Some of that along Black creek 
may be connected with the history of that stream. The beds in 
its vicinity are underlain by quicksand. At other points it is 
usually und<»rlain by hard pan or argillaceous gravel. At 
points in the clay, boulders are found in heaps or ridges of small 
size known as " hogbacks.-- 

The clay is worked in two regions; one 3 miles east of the 
Genesee and the other a short distance west. 
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The Rochester Brick & Tile Co. office, 243 Powers block, 
Rochester, is located at the eastern of these localities<^\ in 
Brighton, on Monroe avenue, about 3 miles from the center of 
Rochester. It manufactures brick, draintile, flue lininji^s, fire 
brick and building materials. The clay bank of this ((nnpiuiy is 
% mile south of the works and is of a red color with a little 
sand or loam aver it at some points. This sand is utilized with 
the strong clay, so that no sand need be added. If too much 
sand is found in the clay at one point, it is equalized by mixing 
it with clay from another. As high as one fourth sand can be 
used. The clay at the present i)oint of the working is 12 feet 
deep. It becomes a little lighter cx)loi*ed toward the bottom 
and passes into a hard pan or argillaceous grav(»l. Occasion- 
ally a small hogback of boulders is struck in this bank, though 
none have been uncovered this vear. 

The material is plowed down as wanted and shoveled into 
cars, which are drawn by horses to the works, where it is 
dumped out on a platform in front of the machines. If bricks 
ai'e to be made, it is shoveled into a two roll crusher and 
passed through once and out on an elevator or belt, which car- 
ries it to the pug mill, where it is tempered and prepared for 
the brick machine. From the end of the pug mill, it is fed di- 
rectly into the upright soft mud nmchine. The material is 
worked down through into molds by means of a series of hori 
zontal knives set at an angle and turned about a vertical axis. 
From the molds, the bricks are dumi)ed on w^ooden pallets, 
trucked away and placed in the racks to dry. There are three 
of these soft mud machines, placed on a line shaft at convenient 
distances from the rack svstem. Thirtv-tive thousand bricks 
can be manufactured by a machine in a day. The bricks, when 
dry enough to handle, are ** edged up'' in the racks, where they 
remain till dry enough to go to the kiln. 

The principal part of the burning is done in the AVingard and 
continuous kilns. The AA'ingard is an ujvdraft kiln consisting 
of side walls and stationarv fire boxes. There are six of these 
kilns at the factory. Bricks are piled into them 52 to 54 high, 
the capacity being 500,000 to 600,000 each. When filled, the 
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open ends are scoved up, that is, sealed with a layer of burnt 
brick plastered over the outside with clay. About eight days 
are required for burning and six for cooling. The bricks are 
left in the kiln till sold. The continuous kiln is square in form 
and is divided into 16 chambers, eight on a side, holding about 
35,000 bricks each. The process of burning this kiln is firing 
down one side, crossing over and back on the other side, contin- 
uing this process around indefinitely, the filling and drawing of 
the different chambers of the kiln proceeding as the contents are 
ready. The bricks in all stages of burning from green brick to the 
finished product ready for delivery, are found in the chambers 
at one time. The firing of* the kiln is done from the top, the 
heat passing through several chambers before going into the 
chimney flues. Soft coal slack is used. 

The company has a machine for the manufacture, by the stiff 
mud process, of hollow ware such as draintiles, flues and fire- 
proofing material. This machine is called an auger stiff mud 
machine and has a capacity of 100 or more tons a day. The 
number of feet of tile manufactured in a day depends on its 
size, it being possible to make more of the small tile, in case of 
two inch drain tile, about 40,000 feet. This product is burned 
mainly in two round down-draft kilns. The time required for 
burning is four or five days and for cooling, three days. The 
clay for this ware is prepared in a like manner to that for the 
soft mud machine with the exception that four roll crushers 
are used instead of two. The pugging process is the same as 
in the brick, the material going directly from the mill to the 
auger machine. These tiles are dried in racks, and, owing to 
their being hollow, do not have to be edged up. 

In the busy season the company employs an average of from 
100 to 140 men. The men work by stint and, if making brick, 
are given 35,000 a day to do; so, starting at 7 o'clock a. m., 
taking a half hour nooning, they are through at 3 o'clock p. m. 

The end of the brick season for this year was Oct. 19. 

Whit more, Rauber & Vicinus formerly had two brickyards, 
one^^^ on the Buffalo, Rochester & Pittsburg Railroad, about 4 
miles from the depot in Rochester, the other on Monroe 
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avenue east of the Kochester Brick & Tile Co.'s yard. They have 
now consolidated their works and carry on business at the 
former locality undel* the name of Rochester German Brick & 
Tile Co. The company manufacture brick, draintile and hollow 
wara 

Its clay bank is located l^ mile from the buildings. The ma- 
terial at present runs about 3 feet deep. The clay is brought to 
the yards by a small stefam engine. It is prepared in the same 
way as by the Rochester Brick & Tile Co. The company has four 
stationary up-draft Philadelphia kilns and one Wilford con- 
tinuous kiln, the latter being used almost exclusively. The Phila- 
delphia kiln, like the Wingard kiln used by the Rochester Brick 
& Tile Co., consists of side walls and open ends, but, instead of 
confining four fires in one chamber, the Philadelphia kiln is fired 
under each arch. The number of men employed in the busy 
season is between 100 and 140. 

The Maplewood brickyard^^^, belonging to the Hiram Sibley 
estate, office in Triangle building, Rochester, is located at Maple- 
wood, on the Buffalo, Rochester & Pittsburg railroad, 2 miles 
south of the Rochester German Brick & Tile Co.'s yard. This 
company confines itself to making common building brick. The 
worka are superintended by Robert Gay. 

The bank is located a mile farther south along the railroad. 
The clay at present runs about 3 feet thick and is underlain by 
quicksand. It is lighter colored than that of the Rochester Brick 
& Tile Co., and the lower portion is lighter colored than the 
upper. 

The clay is spaded into cars, and drawn to the works by a 
small steam engine. It is mixed with sand and tempered by 
hand in a pit, a process known as puddling, and then shoveled 
into the soft mud machine. The company has one Wilford con- 
tinuous and four Wingard up-draft kilns. 

On an average 50 men are employed during the brickmaldng 
season, which is from April to October or November, according 
to the year. Boys are employed in bringing pallets and in edging 
brick. The pallet racks are arranged as at the Rochester Brick 
ft Tile Co.'s yards. The teaming is done by contract. 
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The output during the past year was 4,923,500 bricks, bringing 
on an average f 6.83 a thousand. 

Pottery industry 

One pottery is owned by John Schmidt. The shop is located 

at 16() Scio street, Rochester. The bulk of the niatenal used is 

Quaternary clay obtained in the town of Chili, at a point^*^ 4 

miles south of the center of Rochester, between the Scottsville 

road and the Western New York & Pennsylvania Railroad. In 

addition to this, clays from New Jersey and Ohio are used for 

glazes. The product consists of flowerpots, some of which are 

glazed by slipping. The large j)ots are made on a potters' wheel, 

the small, in presses with changeable dies. One kiln is used. 

Four men are employed. 

Sewer pipe industry 

There are two sewer pipe manufactories in the county, both 
located at Rochester. The New York Sewer Pipe Co., (office in 
German Insurance building, Rochester) disposes of the entire 
output. The factory of the Rochester Sewer Pipe Co. is located 
at 545 Oak street, and the office is at 247 Powers building. The 
president and general manager is R. H. Qorsline; director, 
W. H. Gorsline. Most of the clay used in this factory comes 
from the town of Chili, 1 mile south of Maplewood station^'^>. 
With this is used a New Jersey fire clay from Raritan river 
(Cretaceous), as the Chili clay will not stand vitrifying alone. 

The Chili clay is yellow or limonitic, averaging 3 feet in 
depth, and is underlain by quicksand. In some parts of the 
bank the clay becomes sandy, too sandy for use, 10^ to 15;^ 
being the limit at which it can be used. When sand is needed, 
it is obtained in stripping this bank. The material is brought 
to the works on the Buffalo, Rochester & Pittsburg Railroad. 
At the bank the cars are run in on a siding, and the clay is 
thrown in from the spade. The New Jersey clay is shipped by 
boat on the Erie canal. Thirtv boat loads, or 5000 tons of this 
clay and 8000 tons of the Chili clay, it is stated, were used last 
year. 

The process of manufacture of sewer pipe is as follows. The 
clay, roughly proportioned by wheelbarrowfuls, is dumped into 
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combination wet pans, where it is ground, mixed and tempered. 
Tlie apparatus consists of two large rotary crushers or mullers, 
which, turning, rotate a hirge pan beneath them, the material 
being crushed against the bottom. This is then shovekni out on 
a horizontal belt conveyor, which dumps it into a pocket, from 
which it is conveyed by a belt elevator to the top of the build- 
ing; from there it is dropped on other belts, by means of which 
it is carried to the presses. These presses consist of two cylin- 
ders of different sizes, the larger, or upper, being a steam cylin- 
der which drives a piston and disk down into the smaller one 
beneath, into which clay is fed. By this pressure, the clay is 
forced down through dies and comes out as green tile. It is 
said that a pressure of 117 pounds to the sfjuare inch is exerted 
on the 42 inch steam head of the press, which, transmitted to 
the 20 inch clay head, gives a resulting pressure on the latter 
of nearly 30 tons a square inch, and insures a close bodied pro- 
.duct. In one press any sized pipe can be made by changing the 
dies. The sizes made range from l\ to *M) inches, the W inch 
being rarely made. After leaving the press the pipes an* con- 
veyed to the dr3'ing room and set on slat floors, underlain by 
steam pipes, to air-dry. When the clay 'leaves the press, it is 
in a comparatively soft state and is allowed to stiffen till of the 
proi)er temper, after which the pii)es are turned and trimmed and, 
when necessary, are rounded by putting a circle inside and 
"drawing them back." The junction work, or putting in Y and 
T branches, is all hand work and is done the same day that the 
pipe leaves the press, as it is then at the proper temper. The 
time required for drying varies according to the size of the pipe. 
For the 24 inch, three weeks are needed. After being com- 
pletely dried, they are put in kilns and burned. In the kilns 
the pipes are *^ nested," that is, the smaller set within the 
larger to economize space, but not too close, as it would inter- 
fere with the glazing. When the ware shows a sufficient 
amount of burning, salt is thrown on the fire, when a fusion of 
the surface of the pipes takes place,' which constitutes salt 
glazing. The larger pipes require six nights and five days-, or 
132 hours of continuous burning, called a six day run. Approxi- 
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mately the same time is required far cooling as for burning. 
When a kiln is cooled, the pipes are wheeled into an open yard. 

The company has 10 square down-draft kilns. Soft coal is 
used, about 100 tons being consumed in a week under the boilers 
and in the kilns. 

Sixty men are employed the year through. liast year the fac- 
tory was run for 49 weeks, three weeks being lost owing to the 
lack of coal, due to delay of traffic, from the heavy snows and 
thaws. 

The output for the last year was about 600 carloads, seven 
kilns, holding two carloads each, being burnt each week. 
Twenty per cent of this is consumed locally. 

The Standard Sewer Pipe Co., on Lexington avenue, office, 8 
Caledonia avenue, uses clay obtained mainly from two beds in 
Chili, one^^^ just west of the Maplewood brickyard, the other 
iy2 miles farther south and just beyond Black creek^^>. Both 
beds are connected by sidings with the Buffalo, Rochester & 
Pittsburg Railroad, which runs past the works. The bed at 
Maplewood is a red clay about 3 feet deep, underlain by an 
argillaceous gravel; the other is a light colored clay about 4 
feet deep and underlain by quicksand. The clay is dug up with 
spades. The company also uses the New Jersey fire clay. The 
process of manufacture is the same as that of the Rochester 
Sewer Pipe Co. This company has five square and four round, 
down-draft kilns, with six to eight fireplaces each, some fired 
on grates, others on the floors. The fires are separated from 
the contents of the kiln by fire walls. 

This year the company has been mainly making conduit pipes 

and has a double conduit press, or one feeding two dies, one on 

each side. Six hundred carloads of material have been put out 

during the past fiscal year. Local trade takes about one tenth 

of the output. 

Lime industry 

In Monroe county there are at present but three limekilns 
burning : one^^^ in the southern part of Rochester on the comer of 
Jefferson avenue and Cottage street; one^^^ about 3 miles west of 
Rochester in the town of Gates, i mile north of the Buffalo road; 
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and one<^> in the town of Brighton, about a mile east of the vil- 
lage, on the south side of the Brighton-Pittsford highway. 

The one in Rochester is owned by Lamson & Leason, who work 
it themselves under the name of Hurd Lime Kiln Co. They have 
a single centelr-draft kiln, with four fireplaces, two on a side. 
The kiln, with a capacity of 600 or 700 bushels, is filled from a 
bucket raised by steam. Soft coal is used in burning. The rock 
is obtained from J. B. Nellis who quarries it a little farther west 
on Cottage street from a level which is but a few feet below the 
zone of silicious concretions carrying the Guelph fauna. It is 
mainly made up of drifted bryozoan fragments. 

The amount of stone used during the last year was 429 loads, 
or about 107 cords. A cord of Lockport dolomite weighs, ac- 
cording to Lauer & Hagaman, 14,000 pounds. Mr Lamson says 
that two pounds of stone when burned make one pound of lime. 
From this it is estimated that the output of lime was about 
10,700 bushels (70 pounds to the bushel). Besides selling quick- 
lime in the ordinary commercial form, the company grinds part 
of it with millstones, for use in the glass works of F. E. Reed, 380 
Plymouth avenue. Three loads of about 37 to 38 hundredweight 
each are used in a week. 

The two remaining kilns burning belong to the Rochester Lime 
Co. of 209 West avenue, Rochester. The principal proprietor is 
Mr F. C. Lauer, of Portlaiid avenue. The kiln in Brighton is 
known as the May kiln and is in charge of Charles Rambert. 
That in Gates is known as the Snow kiln, and is in charge of 
R. Wakelee. At each of these factories there are two kilns, each 
having four fireplaces, two on opposite sides, and a central draft. 
Their capacity varies from 300 to 500 bushels. Wood and coal 
are used in burning. The stone is drawn in cars, by steam power, 
up an inclined track to the top of the kiln. When first started, 
the kiln runs from 16 to 24 hours before the first draw of lime can 
be made. It can then be filled at the top as fast as the lime is 
drawn from beneath. Ten to 12 men are employed at the Snow 
kiln and 8 to 10 at the May kiln. This, of course, does not 
include help drawing in lime or distributing it. During the last 
year 150,000 bushels were sold at 25 cents a bushel. A consider- 
able part of the lime is shipped out of town. 



r9() NEW YORK STATE MUSEUM 

The level from which the rock is obtained at the May kiln is 
about 12 feet below the level of the silicious concretions; that at 
the Snow kiln probably a few feet lower. 

Cement industry 

The Iroquois Portland Cement Co., with headquarters at Cleve- 
land O., has erected an extensive plant 1 mile east of Caledonia, 
Livingston co., and y^ mile south of the Monroe county line and 
has been operating during the latter half of the year. 

The plant is equipped on the most modern plan, having labor- 
atory-, engine house, machine shop, stoi'ehouse for raw material 
and mill, all in separate fireproof buildings. 

Jn the mill are clay and marl shed, drying room, room for grind- 
ing the raw product, burning room, room for grinding the burnt 
product and storage and packing room. The equipment of these 
is as follows : two rotary kilns, 30 by 50 feet, for drying marl and 
clay ; two tube mills for raw grinding ; 2 rotai'y kilns, 60 by 6 feet, 
for burning; and two tube mills and one Williams mill for grind- 
ing and refining. The works are run by electricity^, the power 
plant consisting of three 250 horse i)ower boilers and two 250 
horse power engines, tandem compound, directly connected with 
two 200 kilowatt alternating current generator, by which power 
is distributed to all parts of the plant where it is to be used. 
Alternating motoi*s, inclosed in dust-proof cases, are used. 

The marl deposit of the company begins just east of the plant 
and extends in an easterly direction along both sides of the 
tracks of the New York Central & Hudson River Railroad and 
Lehigh Valley Railway for a distance of about 2 miles. It lies 
in a narrow valley 80 feet above the Genesee, inclosed by hills of 
gravel, 25 to 100 feet high, and drained by Dugan cre^, a sm.all 
stream. The deposit covers an area of 400 acres and runs from 
5 to 15 feet in depth, averaging 7. It is a very pure, creain- 
coloi'ed calcium carbonate, which appears to have been formed 
by precipitation or incrustation on vegetation in this swamplike 
area. It is usually very fine grained, but in some portions it is 
said to carry layers, from a few inches to several feet in 
thickness, of grit or coarse travertine. This however is usually 
fine enough to go directly to the mill without grinding. In some 
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places^ at the bottom of the deposit, there is a mixture of marl 
and moss, at others there are intereahited layers of muck ranging 
from a few inches to 4 feet in thickness. 

Owing to the fact that there is very little vegetable mold at 
the top, and that all the organic matter bnrns out, there is no 
need of stripping. In the marl are large numbers of tlu* shells 
of freah-water snails, common in the region, while bones and 
deer horns are frequently found. Tn this connection it is in- 
teresting to note the uncovering at a dej>th of al>out 7 feet of a 
tree which showed evidences of fire. 

The material is excavated by means of a steam dredge and 
loaded into trolley cars, which convey it up an inclined track 
to the works. 

The company has 70 acres of clay on the Hood plain of the 
Genesee; at Canawaugus. The clay is very homogeneous and of 
bluish color, running about 12 feet in depth. It is spaded into 
ears and shipped by the Erie Railroad to the works. 

The clay and marl are both stored till i)erfectly air-dried. 
From the storage bins, the raw material is thrown into hoppers, 
which lead into comminuters of the coffee mill typ(% from which 
it is taken by a bucket conv(\vor to rotary drying kilns, through 
which the heated gases from the calcining kilns are conduct(»d, 
the temperature being about 1700° Fahrenheit. The time con- 
sumed in drying a given quantity of clay or marl is about 20 
minutes. The clav and marl are then conveved bv bucket 
elevators to separate storage bins from which they are admitted 
to hopperlike scales and proportioned for mixing. From here 
they are conveyed to a tube mill and ground, and then to storage 
bins. The mixture is next introduced into the upper end of the 
large, nearly horizontal, rotary kilns. The material is gradually 
worked down through these inclined tubes by rotation, and in 
about an hour falls into cooling bins in the form of clinkers. The 
cooled clinker is conveyed to ball mills and ground, then ])uher- 
ized tn a tube mill. This material is then carried to the storage 
room, where it is prepared for shipping. 

The kilns are fueled by blowing into them pulverized coal 
and are heated to a temperature of about 3000° to 3900° Fahren- 
heit. The capacity of the mill. is 450 barrels of cement a day. 
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AVERAGE ANALYSES OF THE CLAY AND MARL, IROQUOIS PORTLAND 



Lime (CaO) 
Silica (SiOa) 


CEMENT CO. 


Marl 

53.5 
.4 


Clay 
.8 

62.5 


Alumina (AI2O8) 
Iron Oxid (FejOa) 




.2 
.2 


20.2 
7.5 


Magnesia (MgO) 
Sulfuric anhvdrid 


(SO,) 


.3 

1.7 


1.8 
.4 



Sand and gravel industry 

The sand and gravel supplies of Rochester are secured from 
two main sources, the Pinnacle hills, which border the southern 
and southeastern side of the city, and the Ridge. Sand is also 
obtained in small amounts from a thin mantle strewn over the 
intermediate territory in the village of Brighton. Some is 
brought on the Erie canal from Bushnell's Basin. The greater 
part comes from the pits in the Pinnacle hills. Of these, the one 
near the Eastern Wide-waters, just beyond the city limits, in 
the town of Brighton, and known as Cobb's hill sandpit, is 
worked the most extensively. It is owned by William Cobb 
and leased and worked by Thomas Lynn, of Alliance avenue. 
More business is done at this pit than at all the others about 
Rochester combined. The output for the fiscal year just closed 
could not be ascertained exactly but was approximately 30,000 
yards of sand and gravel. Of this, 3000 yards were used for 
repairing the towpath of the Erie canal. This pit affords, the 
sharpest sand and also the greatest variety, ranging from the 
finest molding sand through brick, paving, plaster, coarsest 
core, to stone sand, and yields an excellent gravel for concrete. 

The various grades of material found here are arranged 
in such a way as to exhibit all the features of cross bedding, 
oblique layering, high inclination of beds and rapid changes 
from one material to another, which would be expected 
in sections of deposits formed where a swiftly flo>ying stream 
debouched into deep standing water. It is probable that the 
succession of peaks or hills which make up this range mark the 
points of (14houchure of streams which drained the ice sheet and 
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dropped their burden at the edge of the glacial lake. Many of 
these peaks niaj have been formed by the shifting of but a single 
stream. The range is marked by kettlelike depressionw which are 
commonly known as kettle holes, usually supposed to have been 
formed by the melting away of large bodies of ice buried in the 
earthy mass. The material in the range, though irregularly dis- 
tributed, exhibits a tendency, in most cases, to become finer on 
the lakeward side, in the general direition of dip. The section 
made by the Cobb's hill pit is u[>ward of 100 feet at the back and 
affords a good opportunity to study the character of the range on 
the iceward or northern side. A succession of step-faults shown 
here may be mentioned as a usual feature in pits in the north 
side of the range. These faults are due, it has been supposed, to 
the settling of the mass on the removal of the ice support from 
that side. 

J. Y. McClintock, commissioner of public works, says the 
amount of sand and gravel removed from the Cobb's hill pit is 
about 360,000 cubic yards all told. As this has been taken away 
since 1891, it will serve as a means of determining roughly what 
the output has been each year. 

Mr Barnard states that a little over 4000 yards from this pit 
were used on the Erie canal towpath last year. 

The sandpit next in quality of material is that of J. S. Shee 
han, located % of a mile south of the Erie canal in the village 
of Brighton, at the end of the range and about a mile from the 
above pit. Mr. Sheehan has also a large gravel-pit just west of 
his sandpit. The output from these pits for the year was 7000 
cubic yards. 

Michael D. Sheehan has a small sandpit adjoining the above 
mentioned sandpit on the north. 

This year Mr J. Schrader has developed a pit on Highland 
avenue ^4 ™1^ southwest of Monroe avenue on the soutlieastt»rn 
side of the Pinnacle range. At the present stage of excavation, 
there is a good road gravel in the upper portion and a fine brick 
sand in the lower. The output for the last year was about 800 
cubic yards, most of the material being used for roads in Brigh- 
ton and Henrietta township®. This coming year, Mr Schrader 
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expects to open the bank at a second point just north of the 
present site, to facilitate loading. 

Casi)er Schwalbach, of 271 Averill avenue, owns what ia 
known as the Pinnacle pit, located on the south side of the 
Pinnacle hill, just east of South Clinton street. This pit, before 
the opening of Cobb's hill pit, was the main source of supi)ly 
and is said to have furnished as high as 135 loads a day during 
the busy season. A great variety of good sand is to be had 
here. At the back this excavation is upward of 100 feet high. 
It is worked on shares by John Schwalbach. Mr Schwalbach 
has another pit on South Clinton street on the northern side of 
the range, which is worked on shar(*s by Frank Schwalbach. The 
total output of Mr Schwalbach's pits for the past year was 7137 
loads, 400 of which wei^e used for road rejjairs in Henrietta. 
The material is mainly used for sidewalks and street improve- 
ment. 

On the Elhvanger and Barry tract, off from liockingham street 
and a little way from Meigs street, is a pit worked on shares by 
Melvin A. Clark, of 413 Mt Vernon avenue. The material ranges 
from coarj?'e molding sand to gravel, the latter being the most 
abundant. The total output for lli02 was 5193 loads, a large 
part of which was drawn to the town of Henrietta for roads. 

In ihe continuation of the Pinnacle range west of the Genesee 
are several pits. One on the Thurston road in the town of Gates 
is o^nied by Mrs L. Cornelia Smith. It affords a good quality 
of brick sand. I'art of the output is used by Whitmore, Rauber 
& Vicinus in their asphalt works located at the Western Wide- 
waters. One f(mrth of a mile northwest in the town of Gates, 
at the junction of the Hinchey and Chili roads, and ^4 ^^ ^ i^i^^ 
west of the Buffalo, Kochester & Pittsburg Railroad, is Haag 
Bros.- pit, worked by Jacob flaag and son. The output for the 
last year was about 700 yards. The Lincoln Park pit is located 
on the Kellogg land tract on the Field road, between the main line 
and a branch of the Buffalo, Kochester & Pittsburg Railroad. 
It is owned bv Mr Thomas A. Smvth and is run under the busi- 
ness name of Lincoln Park Sand Co., office 411 Beckley building. 
The output of this bank is brick and plaster sand, of which 1811 
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cubic yards were sold during the past year. Band is being 
drawn from a newly opened pit just west of the above, across 
the branch of the Buffalo, Rochester & Pittsburg Railroad. The 
Pfaudler Vacuum Fermentation Co. owns and works it for its 
own purposes. About 2000 loads were used in the construction 
of its extensive plant during the past year. This completes the 
list of pits in the Pinnacle range supplying Rochester. 

The Ridge road pits, with one exception, are all east of the 
Genesee. This exception is the }»it owned by J . A. Rainesford, and 
located in the town of (ireece on the north side of the Ridge road, 
just west of the Lincoln Park branch of the Hutfalo, Rochester & 
Pittsburg Railroad. It furnishes a good cpiality of brick sand. 
Mr Rainesford sold 300 cubic yjirds lai«Jt yoiir. The first pit east 
of the Genesee is owned by MitsJ George Huntingdon and Mi*s F. E. 
Elder, of Rochester, and is known as the (Jilbert i)it. It is 
located just south of the Ridge road and ejust of Hudson street. 
The output was 3500 yards. David Hetler has a i)it just 
west of Portland avenue and on the same side of the Ridge.^ The 
material of this pit is largely a clean gravel, portions of it being 
of a size suitable for roofing gravel. For this purpose it is sold 
in hundred pound bags at 8 cents a hundredweight. There ai*e 
some veins of. good brick sand. In the up[)er iK>rtion is a regular 
beach sand mixed with flat waterworn stones. It is more or 
less limonitic. These pits are all on the landward side, and the 
southern portions take in the finer sands of the lag(K)n area. 
This completes the number of Ridge road i»its supplying 
Rochester. 

The sandpits in Brighton village betwc<Mi the Ridge road and 
the Pinnacle range are worked for foundry sand. The sand is 
very fine and somewhat linumitic. Thrc<* pits affording a lim- 
ited supply of material have been opened on the Blossom road 
just west of .Vrbutus avenue. The sand runs in thickness at 
these pits from nothing to 2 or 3 feet, being mei-ely a light 
mantle de])osited in a sheet of glacial water. The owners are 
William H. Jones, Mahlon Phillips and Henry DeFloe. 



* The output from this pit for the last year was 1000 yards. At the eastern 
end the upper portion of the bank is a sand dune. Otto Moeschler has a pit on 
the east side of Portland avenue and on the same side of the Ridge. 
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Lauer & Hagaman bring sand to the city, by way of the Erie 
canal, from Bushnell's Basin, a distance of 12 miles to the east 
Last year 3500 yards were used by them in making concrete 
foundations for streets. 

Within the county are many other gravel and sand pits but 
most of them are of comparatively little importance, being 
merely worked for the local supply, and most of them for road 
metal. There are however a few quite extensively developed. 
One of these is the gravel-pit of the Buffalo, Rochester & Pitts- 
burg Railroad, at Scottsville. There are some veins of sand 
which, when used for masonry purposes, has to be screened. 
The bulk of the material is used for ballast on the railroad, and 
most of the remainder for bridge construction. The amount 
used during the past year was 40,201 yards of gravel and 2200 
yards of sand. A large sandpit 1 mile west of Despatch village, 
on the main line of the New York Central Railroad, is used by 
this road for engine sand. No record of exact amounts was 
kept. 

Throughout the county the r^ulation price for sand and 
gravel is 20 cents a yard, though in winter, at some of the pits 
about Rochester, o>ving to the difficulty of keeping them open, 
the price is 30 cents. 

The pits of less importance are included in the following 
directory to the sand and gravel pits of Monroe county. 

Sand and gravel pits of Monroe county 

1 Charles Brush estate. Sand; Hamlin; postofiice Morton. 

2 Schwartz, F. Gravel; Hamlin; postoffice East Hamlin. 

3 Burret, Charles. Gravel and sand; Clarkson; postoffice Clarkson. 

4 Crary, Mrs Mary C. Mixture for roads; Clarkson; postoffice Clarkson. 

5 Smith, Gteorge L. Sand and gravel; Sweden; postoffice Brockport. 

6 Terry, Frank. Sand and gravel on Henry Root place; Sweden; postoffice 

Brockport. 

7 Schroeder, John. Gravel and sand; Brighton; postoffice Brighton. 

8 Corporation pit of Brockport. Sand and gravel; Sweden. 

9 Hinnan, A. Both sand and gravel; Sweden; postoffice Brockport. 

10 Shafer, C. E. Worked by John Meeskill; sand and gravel; Sweden; post- 

office Brockf)ort. 

11 Crippen, Dean. Gravel; Sweden; postoffice Brockport. 

12 DeFrees, Charles. Gravel from lake shore; Parma; postoffice Hilton. 

13 Ferguson, Ervy. Gravel from lake shore; Parma; postoffice Hilton. 
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14 Dickenflon, Xdward. Gra^'el from lake shore; Parma; postoflfice Hilton. 

15 Hall, Peter. Gravel; lake shore; Parma; post office Hilton. 

16 Haslip, Robert. Gravel; lake shore; Parma; postoffice Hilton. 

17 Vandom, Adelbert. Gravel; Parma; postoffice Hilton. 

18 Oosman, Henry. Bank farm; gravel; Parma; po^ffice Hilton. 

19 Burritt, D. C. Gravel and sand; Parma; postoffice Hilton. 

20 Williams, Dr. "Vanzie farm"; worked by a tenant; gravel; Parma; 

postoffice Hilton. 

21 Bacon, William. Gravel; Parma; postoffice Parma Center. 

22 Peckham, William F. Mainly gravel and sand; (sells more than anybody 

else in the south part of the town): Parma; postoffice Parma Corners. 

23 Croe, Mrs Anna. Place occupied by Mrs Martha Wellman; gravel and 

sand; Parma; postoffice Parm^ Comers. 

24 Itansch, Matthew. Gravel and sand; Parma; postoffice Parma Corners. 

25 Hazen, George. Sand and gravel; Parma; on Pease road; postoffice 

Spencerport. 

26 Meeskill, Edward. Sand and gravel; Parma; postoffice Spencerport. 

27 DeRoller, Amos. Gravel; Parma; postoffice Spencerport. 

28 Udell, Dr P. O. Fine 40 foot bank sand and gravel ; Ogden ; i mile west 

of Spencerport; postoffice Spencerport. 

29 Rose, William. Gravel; Ogden; postoffice Spencerport. 

30 Graves, Byron J. Gravel; extensive pit; Ogden; postoffice Parma. 

31 New, Henry. Fine sand drawn to Chili; Ogden; south of Adams Basin 

on Washington st.; postoffice Ogden. 

32 Rogers, Joseph. Sand and gravel; Ogden; postoffice Spencerport. 

33 Bann, Horace. Gravel; Ogden; postoffice Spencerport. 

34 Brower, Elsworth. Gravel; Ogden; postoffice Spencerport. 

35 Rogers, Joseph. Good gravel; Ogden; postoffice Spencerport. 

36 French, George. Sand and gravel ; Ogden ; east edge of town ; postoffice 

Spencerport. n 

37 Bogardus, George. Gravel; Riga; postoffice Churchville. 

38 Squire, Alexander Petrie. Gravel; Riga; postoffice Riga. 

39 Minzie, Peter J. Gravel; Riga; postoffice Riga. 

40 Keenan, John. Gravel; Riga; 4 miles from Churchville; postoffice Riga. 

41 McVean, Cameron. Gravel; Wheatland; 1 mile west from AVheatland 

Center; postoffice Wheatland. 

42 Garbutt, William D. Extra good gravel; Wheatland; 1 mile north of 

Wheatland Center; postoffice Wheatland. 

43 Kingsbury, Frank. Sand and gravel ; Wheatland ; postoffice Wheatland 

Center; Albert Mudge, Rochester N. Y.; combined pit; sand supplied to 
the Diamond Wall Cement Co., Garbutt. 

44 Gatenby, John. Gravel; Wheatland; jwstoffice Wheatland Center. 

45 Greenleaf, Col. Halbert S. Worked by William Dean; Greece; postoffice 

Charlotte. 
46^Cashbum, George. Gravel; Greece; south side of Ridge road; postoffice 
Barnard. 

47 Harris, Richard. Gravel; Greece; Ridge road; postoffice Barnard. 

48 2>enning, H. 0. Gravel; Greece; postoffice South Greece. 



r98 NEW YORK STATE MUSEUM 

49 Beinhardt^ Valentine. Gravel; Greece ; Big Ridge; postoffice Barnard. 

50 Buckley, Keron. Gravel; Greece; near Mount Read; } mile soutli on 

west side of road; postoffice Barnard. 

51 Truesdale, Warren. Gravel; not worked much; Greece; postoffice 

Barnard. 

52 McDowell, Bei^amin. Gravel; Gates; postoffice Gatea 

53 McCarn, Samuel 0. Sand and gravel; mostly used for roads; Gates; 

postoffice Spencerport. 

54 Gutherlet, George. On Mrs John Miller's farm: sand and gravel; Gates; 

postoffice Gates. 

55 Amiah, Augu«t. Sand; Gates; postoffice Gates. 

56 Bose, Henry. Sand for macadamized road this year; Gates; Buffalo 

road north of Coldwater; postoffice Cold water. 

57 Haag, Jacob. Sand and gravel; Gates; postoffice Gates. 

58 Lincoln Park Sand Co. Brick and plastering sand; Gates; 411 Beckley 

building, Rochester N. Y. 

59 Smith, Mrs L. C. Brick sand; Gates; postoffice Lincoln Park. 

60 Blimb, Jacob. Gravel; Chili; postoffice Chili. 

61 Pit, Gilbert. Sand and gravel; Irondequoit; address Mrs George Hunt- 

ington, IJ Dele van st., Rochester N. Y. 

62 Heffer, David. Sand; Irondequoit; postoffice Irondequoit. 

63 Moeachler. Otto. Irondequoit; postoffice Irondequoit. 

64 Clarke, Melvin A. Sand and gravel; Rochester; 413 Mt Vernon st., 

Rochester 
65-66 Schwalbach, Caspar. Sand and gravel; Brighton; 271 Averill av. 
Rochester. 

67 Lynn, Thomas. Sand and gravel; Brighton; address, Atkinson av. 

Rochester. 

68 Sheehan, J. S. Sand and gravel; Brighton; postoffice Brighton. 

69 Sheehan, M. D. Sand; Brighton; postoffice Brighton. 

70 Jones, William H. Molding sand; Brighton; postoffice Brighton. 

71 Phillips, Mahlon. Molding sand; Brighton; postoffice Brighton. 

72 De Floe, Henry. Molding sand; Brighton; postoffice Brighton. 

73 .Kaiser, Franz Joseph. Gravel; Henrietta; postoffice West Henrietta. 

74 Bushmau, Ivan. Gravel; Henrietta; postoffice West Henrietta. 

75 Search, Charles. Gravel not well assorted; Henrietta; postoffice West 

Henrietta 

76 Ginegaw, Charles. Sand and gravel; Henrietta; postoffice Henrietta. 

77 Shaw, George. Gravel; Henrietta; postoffice Rush. 

78 Pedley, William. Gravel; Rush; postoffice West Rush. 

79 Clapp, Edwin P Gravel; Rush; postoffice North Rush. 
80 Sand and gravel; Rush; postoffice North Rush. 

81 Dell, Gus. Gravel; Rush; postoffice North Rush. 

82 Fishell, Benjamin. Gravel; northeast portion of Rush township, up 

Creek road from Rush. 

83 Moran, Thomas. Mendon; IJ miles northwest of Honeoye Falls; Sibley- 

ville; postK)ffice Honeoye Falls. 

84 Mahar, Patrick. Gravel ; Meudon ; west of Mendon near Mendon Center 

postoffice Rochester Junction. 
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85 Toby, Reuben. Gravel; Mendon; postoffice Rochester Junction. 

86 Monkf William Gravel; Mendon; I mile northe^ist of Honeoye Falls; 

postoffice Honeoye Falls. 

87 Mftxfleld, Herbert A. Sand and gravel; Mendon; postoffice Rochester 

Junction. 

88 Hopkins, Bobert IL Pittsford; postoffice West Henrietta. 

89 Douglass, John A. Road metal; Mendon; near Mendon Pond postoffice; 

2 Portland av. Rochester. 

90 Falkner, Daniel. Pittsford; postoffice Pittsford. 

91 Harter, John V. Gravel used on roads; Pittsford 3 miles south of Pitts- 

ford; postoffice Pittsford. 

92 Toby, M. P. Ck>arse gravel; Pittsford; postoffice Pittsford. 

93 Corporation gravel pit. Coarse gravel; Pittsford, on Mendon road; 

postoffice Pittsford. 

94 Schweney, John. Coarse gravel; Pittsford, 1 mile south of Cartersville; 

postoffice Pittsford. 

95 Lauer ft Hagaman. Plastering s:ind; Pittsford near Bu.^hnell's Basin; 

postoffice 458 Clinton av. South. Rochester. 

96 Robins, Henry 8. Plastering sand; Pittsford; 1 mile from Cart<*rsville; 

postoffice Pittsford. 

97 Austin^ Chester. Plastering sand; Pittsford 1 mile east of Cartersville 

and just south of Palmyra road; postoffice Pittsford. 

98 Sand bank, New York Central R. R., Pittsford, used for engine sand. 

99 Cullen, Afra Katharine. Used on R. & E. Rapid Transit railway for bal- 

last and in concrete bridge foundations; Pittsford; postoffice Pittsford.^ 

100 Hunt, Stephen. Gravel; Perinton, 2 miles from Egypt; postoffice Egypt- 

101 liOng, William P. Sand and gravel; Perinton; postoffice Egypt. 

102 Aldrich, O. Gravel; Perinton; u.sed extensively for road purposes; po«?t- 

office Egypt. 

103 Hartley, Edward. Gravel; Perinton, near cemetery. l\ miles south- 

east of Fair port; postoffice Fairport. 

104 Crump, 8 J. Plastering sand; town of Perinton; on Irondequoit creek; 

just south of Palmyra road; postoffice Pittsford. 

105 Howard, A/r9 Daniel. Sand and gravel; Perinton: on Erie c^nal; just 

west of the corporation line of Fairport; postoffice Fairport. 

106 Harris, D.irwin. Sand and gravel; Perinton; Whitney road; postoffice 

Fairport. 

107 Xnapp, Charles H. Gravel; Perinton; postoffice Fairport. 

108 Felt, Joseph Gravel; Penfield; postoffice Penfield. 

109 Jordon. MrsBdwinB. Sand and gravel; Penfield; postoffice Penfield. 

110 Smith, Earnest. Fine plastering sand; Penfield; postoffice Penfield. 

111 Hebbs, James. Gravel; Penfield; postoffice Penfield. 

112 Williams, K B. Gravel; Penfield; postoffice Penfield. 

113 Sprague, Halsie. Gravel; Penfield; postoffice \Vel)ster. 

114 Hatch, B. A. Clayey gravel; Webster; postoffice West Wel)ster. 

115 Heimes, Anthony. Gravel and [sand; Webster; Ridge road; postoffice 

Webster. 

116 Xlem, Peter D. Sand and gravel; Webster; postoffice I'nion Hill. 
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117 Brower, H. Gravel; sold an acre this year to the Rochester & Sodus 

Electric Railway; Webster; postoffice West Webster. 

118 WeekB, O. J. Sand and gravel; Webster; postoffice West Webster. 

119 Pierce, Samuel. Gravel; Webster; pbstoffice Forest Lawn. 

120 Burnette, B. W. Gravel; Webster; postoffice West Webster. 

121 Peacookf John. Sand and gravel; Ogden; postoffice Spencerport. 

122 Pledger, John. Gravel; Ogden; postoffice Spencerport. 

123 Hiscock, George W. Gravel; Ogden; postoffice Spencerport. 

124 Darling, Bverett. Gravel; Ogden; postoffice Parma. 

125 Rich, James. Gravel; Ogden; postoffice Adams Basin. 

126 Brower, P.JW. Sand and gravel; Ogden; postoffice Spencerport. 

127 Henchen, Mrs Virginia. Sand and gravel; Greece; postoffice Barnard. 

128 Blirkpatriok, W. J. Gravel; Mendon; postoffice Rochester Junction. 

129 Baineefordf^J. A. Brick sand; Greece; postoffice Barnard. 

130 Budlong, Mrs Helen 8. Gravel; Wheatland; postoffice Scottsville. 

131 Thompkins, John. Gravel; Parma; postoffice Hilton. 

132 List, Xatherine M. Gravel; Irondequoit. 

133 Bochester Suburban Bailway. Gravel; Irondequoit; Rochester. 

134 Pardee, E. S. Gravel; Irondequoit. 

135 Windhauser, John. Gravel; Irondequoit; Rochester. 

136 Waltzer, Joseph. Gravel; Irondequoit. . 

137 Sweet, Afr«E. Gravel; Irondequoit. 

Oypsnm indiutry 

There are two planter mines within the county, both located 
in the southwest corner, in the town of Wheatland on Allen's 
creek; one at Garbutt and the other 2V^ miles westward at 
Wheatland Center. 

The one at Garbutt is that of the Lycoming Calcining Co., 
superintended by Mr C. A. Sweet. It is located on the south 
side of the creek opposite the mill and is reached by a trestle. 
The entrance to this mine is by a tunnel into the side of the hill. 
The piaster bed worked is what is known locally as the upper 
bed, and here runs in lenses and ridges from 4 to 6 feet thick. It 
is overlain bv about 40 or 50 feet of waterlime and dirt. Con- 
siderable " dirt " is found at points in the gypsum where the 
calcium sulfate has been dissolved out, leaving a clayey, dirt- 
colored residue. Owing to the unstable nature of the roof, 
much timbering is necessary. The work is carried on in several 
different headings, with two to six men at a heading. From 
20 to 40 men are employed, and as high as 100 tons of gypsum 
are removed in a day. Drilling is done with ** New Augor '' 
coal drills, and the blasting with a low grade dynamite. The 
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material is conveyed from the mine to the mill in cars drawn 
by mules. This company at the present time owns and has 
under leaae 100 acres of land underlain by plaster rock. The 
company has just opened a new shaft at this level, a few hun- 
dred yards south and west of the old opiening, which, they expect, 
will increase their output. A vertical shaft in the mine pene- 
trates at the depth of 7 feet, another bed of plaster 5 feet in 
thickness. It is planned to work this, and a horizontal shaft 
has been beg^ui at the creek side. A third and still lower level 
for gypsum is reported as existing. 

The gypsum is used here in the manufacture of the three sub- 
stances, land plaster, stucco or plaster of paris (the name given 
to the product when calcined), and wall plaster. Steam power 
is used in the mill. 

The land plaster is made by running the raw plaster rock 
first through a nipper, then a cracker of coffee mill type and 
then grinding it between burstones. 

For stucco, the material is subjected to the first two stages 
of the above process, by which it is broken into fragments about 
the size of a pea, when it is taken to the calciner. The process of 
calcining is what is known as the Cummer process. The material 
is conveyed by a bucket elevator to a rotary kiln or drum, a 
cylinder inclined a few degrees fi-om the horizontal, over a fire, 
fueled with soft coal from an automatic American stoker, the 
material being kept constantly mixed by being carried up to 
a certain point by shelves lining the interior, when it falls down 
again. From here the material is conveyed into brick cooling 
bins. When cooled, it is ground with emery stones and comes 
out stucco, ready to be put up for shipping. This material is 
shipped in bulk, also in jute bags. 

The dry mortar wall plaster is made by the Diamond Wall 
Cement Co., who occupy the west end of the building. The mix- 
ture is two parts sand and one of stucco, with a small proportion 
of hair and retarder. 

« 

The sand is obtained at Wheatland Center, 2 miles west, on 
the line between the farms of Frank Kingsbury (Wheatland 
Center) and Albert Mudge (Rochester). During the last year, 
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6000 yards were nsed. The sand is prepared for use by shoveling 
it into a sand drier at the outside of the building, from which 
it is conveyed by a bucket elevator to the top of the building and 
passed through a screen, falling into a storage bin. From the 
bin it is conducted to hopper scales, where it is mixed with 
the stucco and other ingredients, coming out the finished 
product. 

« 

During the past fiscal year, it is stated, 3000 tons of land 
plaster, 15,000 tons of stucco and 15,000 tons of wall plaster 
were sold from these mills. The Lycoming Calcining Co. is 
expecting to supply 200 tons of stucco a week to the Sackett 
Wall Board Co., which has just erected an extensive factory at 
this place. 

At the works of the Consolidated Wheatland Plaster Co., lo- 
cated at Wheatland Center, about 2^ miles northeast of Cale- 
donia and 16 miles from Rochester, the manufacture of land 
plaster is conducted on a larger scale. The property is admira- 
bly located both for mining and grinding the gypsum rock. The 
concern owns 37 acres of land in fee simple, on which is lo- 
cated a never failing water supply capable of developing 100 to 
150 horse power. Beside this, the company owns the bed of 
Allen's creek, from Wheatland Center for about 1 mile to the 
east, with all the water rights and privileges to high water mark. 
It also leases 86 acres of gypsum on the north side of Allen's 
creek. The water power makes the production very cheap. The 
company has two large mills, one of which, the lower, is oper- 
ated entirely by water power supplied by Allen's creek, and. the 
other, known as the " Upper," or " Strobel mill," by water and 
steam power. The capacity of both mills is about 80 to 100 
tons of crushed and ground plaster each day of 24 hours. 

At the lower mill the gypsum is crushed with the Good Roads 
Machinery Co.'s " Champion rock crusher " and ground with a 
common underrunner, 42 inch Munson mill. At the upper mill 
the company has water power enough to operate one run of 
Munson millstones with a large pot crusher. In the busy season 
steam can be put on if necessary, and two runs of 42 inch under- 
runner Munson mills operated. This upper mill is equipped with 



UEl'ORT OF TUE DIREC1X)R AND STATE OEOLOOIST 1902 rl03 

bolts by which gypsum can be bolted as fine as flour. It is either 
sacked or loaded in bulk on track scales at the side of the 
mill. The output of plaster for the fiscal year just closed was 
15,000 tons. The entire product is shipped by the Buffalo, Roch- 
ester & Pittsburg Railroad. The company is provided with 
storage room, so that the plaster made during the winter can 
be stored for the spring season. 

In the upper mill an insecticide called "Black Death," made 
with gypsum as a basis, is manufactured for the 0-at-ka Chem- 
ical Co., which is under the same management as the Wheatland 
Co. About 250 tons were sold last year. 

The mine is reached by a bridge across the creek, on a level 
with the mill floors and the horizontal tunnel running into the 
mine. The plaster rock runs in a pure vein 6 or 7 feet in thick- 
ness, averaging 6 feet. It is about 6 feet above creek level 
and is overlain by 40 to 50 feet of waterlime, and underlain 
by a bed of carbonate of lime. It is reported that under this is 
another bed of plaster considerably thicker. The roof of this 
mine is without a seam and is supported by pillars of the gypsum 
20 to 30 feet apart. The common Jeffrey Manufacturing Co. 
hand coal drills are used for drilling. For blasting, a 20^ nitro 
glycerin is used. After the rock is blasted out in the different 
headings, it is loaded on mule cars. About 2 tons to a car is a 
load. The rock is allowed to dry under sheds before being ground. 

Charles H. Root, president and treasurer, states that the com- 
pany expects to erect a calcining kettle for the manufacture of 

plaster of paris. 

Feat deposits 

There are several peat deposits in the county, but all of small 
extent. Several of these have been worked in the past for fuel, 
but only two on a commercial scale. At present, with one excep- 
tion, they are not worked. This exception is a small deposit 
filling a kettle hole in the north side of the Pinnacle range, 14 
mile east of South Goodman street, Rochester(^>. It lies partially 
on the property of the Ellwanger & Barry Nursery Co. and 
partially on land owned by Charles Barton. The basin is oval, 
having a length from east to west of about 300 feet and a 
tM^adth of perhaps 100 feet. 
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In 1897 a pit was dug in this deposit to the depth of 13 feet 
and a stake then forced down 12 feet farther, without any signs 
of having reached the bottom. 

The peat is of the connistency of cheese and is plastic in the 
hand. Standing in it^ one will sink, sometimes nearly a foot, 
the peat adhering like clay. When fresh its color is a light 
brown, becoming dark brown in drying. Large limbs of trees 
buried in it may be cut through as easily as the rest of the 
deposit, but when dried usually shrink and crack, becoming 
probably harder than when growing. Insects in the peat are 
well preserved, in consequence of the antiseptic properties of 
the peat water. The plants composing the peat are still recc^- 
nizablc and show some changes in the forms which have con- 
tributed to the deposit. The bo^ is now covered with black and 
yellow birches. The filling of the depression has at present 
reached such a level that oxidation and accumulation are just 
balanced. 

Ellwanger & Ban*y use this material in their nursery in mak- 
ing a compost. Mr Barton sells that from his part of the bed 
for use in the public parks. Last year he sold 117 yards at 85 
cents a yard. It is used in forming a compost for rhododen- 
drons and plants of the heath family. 

A large bog in the town of Ogden, 1 mile south of Spencer- 
port on a farm belonging to Dr P. G. Udell^^^ was worked in 
1864 by John R. Garretsee, and the material shipped away on 
the Erie canal. Another bog located 1 mile east -of Adams 
Ba8in<^\ on the farm of Freeman Webster, was worked on a 
small scale for experimental and domestic purposes. Another 
in the same town is situated 1 mile east of Spencerport on the 
farm of George W. Hiscock^^^ 

A l)og(^^ in the southeast corner of Gates, between the Buffalo, 
Rochester & Pittsburg Railroad and the branch of the Western 
New York and Pennsylvania Railroad, was worked for two or 
three years, beginning about 1870, under the business name of 
" Bahcock l^eat ^Vorks." A press was erected and the peat 
made into cylindric cakes. 

There are two deposits in the southern part of Parma, a little 
northeast from Hinklevville, one on the farm of Milton and 
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Lucy Palmer^, the other on the property of Mrs Julia Rensch^^. 
Another bog<^ on the property of J. B. Collamer, in the north- 
east corner of the town near the Greece line and on the lake 
shore, stancLs as follows: at the outside is an area of muck, 
within this, an area of peat and then reed-grown water. 

A peat deposit^®^ on the land of Wayland A. Keves, in the 
eastern part of Rush near the town line, was worked some 
years ago, for private use by Hallock Bros. 

In the town of Mendon in the region of the Mendon i>ond8, 
are several bogs. One^^^^, a closed bog, known as Huckleberry 
swamp, is on the farm of Judson Howard. This is a typical 
sphagnum swamp, being surrounded by a narrow ring of mud 
and water, and higher in the center than at the sides. Mendon 
pond^^^^ and Mud pond^^^ are surrounded by a deposit of muck, 
within which is an area of peat, seemingly floating on the water, 
as it will spring and rock under foot. Within this is open 
water. Bound pond has been divided into two ponds by the 
formation of a bar of peat. This peat or v^etable matter, for 
very little earthy matter can reach the center of the pond, is 
gradually encroaching on the open water and will eventually 
claim the whole pond. Many of the bogs of the vicinity prob- 
ably originated in this way. One^^^> of this nature is located on 
the property of Morey C. Garland, in the southwest corner of 
Pittsford. 

Just north of Mendon pond, in the town of Pittsford, is what 
is known as the Beaver meadow^^^^ An attempt was made some 
40 years ago, to use the peat from the portion lying op the farm 
of Robert Hopkins. According to S. J. Crump, of Pittsford, who 
has examined this deposit, there are about 2 feet of soil, 3 feet 
of pure peat, under this a thin Ifiyer of a blark, oartonaceous, 
jellylike matter which hardens -on drying, then a shell marl 
which ha« been penetrated to the depth of 2 feet. Conspicuous 
in the marl are the shells of the ooninioii pond snail, Limnea 
stagnalis. 

Peat occurs at one or two points in the troughlike lagoon area 
on the south side of the Ridge road. The peat from one of these^^^ 
in Greece, % mile west of Lake avenue, Rochester, on the land of 
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Heman Glass, has been used for making a compost. This de^ 
posit extended to the south under the property of W. H. Robinson. 
In the dry season of 1892 or 1893, this portion took fire and 
smoldered for a week or more, finally burning itself out. At 
several i)oints the overlying loam sank in. forming shallow pits. 

There is a deposit of peat^^*^^ 2^4 miles ea«t of Penfield vil- 
lage, on the Commission ditch. About 40 years ago, while the 
New York Central Kailroad Co. was still burning wood in its 
engines, it was planned to organize a company for the purpose 
of supplying the railroad with peat from this bied, as a fuel. 
Samples for testing were taken from various points in the de- 
posit. But the price of coal fell at this time; so the company 
decided to have its engines equipped for burning coal. 

A small, boglike area in Rochester, on the present site of the 
Rochester Atheneum and Mechanics Institute, showed the fol- 
lowing arrangement of material : a layer of clay, a layer of shell 
marl and a shallow layer of sphagnum peat followed by a layer 
of filling. 



NOTES ON MINERAL DEVELOPMENTS IN THE REGION 

AROUND ITHACA 

BY HBINKICH RIBS 

The qnarpy industry in this region has not been specially 
active during the past year, the quarries at Union Springs and 
Seneca Falls having done little business, but the limestone quar- 
ries at Waterloo are stated to have been in active operation most 
of the time. 

The bed of slip clay located on the property of William Young 
on the south edge of the city of Seneca Falls has, so far as I am 
aware, never been mentioned in any previous report. But in 
previous years some quantity of it has been dug and shipped to 
stoneware potteries in Ohio, Tennessee, and West Virginia, 
Mr Young contemplates resuming mining operations in the near 
future. The large deposit of marl and clay underlying the 
swamp at Alpine station still remains undeveloped, but it is 
expected that a cement plant will be located at the locality in 
the spring of 1903. Mr George Cook, of Newfield N. Y., contem- 
plates building a second brick plant at that locality, which will 
be known as the Ithaca Red Brick & Tile Co. 

The brick works at Horseheads and the brick and terra cotta 
works at Corning have continued in active operation. 

The two most important developments which were made in this 
region during the past year are the establishment of and opera- 
tion of the new Portland cement plant and a new salt works, 
both located on the eastern shore of Cayuga lake. The Portland 
cement plant is operated by the Cayuga Lake Cement Co., with 
the general offices at Ithaca, and the works at Portland point, 
6 miles north of Ithaca on Cayuga lake. The raw materials 
used are a silicious Tully limestone and a calcareous Hamilton 
shale, of which the analyses have been kindly furnished me by 
Prof. R. C. Carpenter of Cornell University. 

Limestone Shale 

Silica 9.72 53.46 

Alumina 4.20 20.28 

Ferric oxid 48 6.72 

Lime 47.11 6.66 

Magnesia . - .66 3.82 

Loss on ignition undet. 8 . 18 

rl07 
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The company began operations in February 1902, and the 
actual output at the present time is stated to be 600 barrels a 
day, but additional machinery is being put in, so that by Dec. 1, 
1902, its capacity is expected to reach 1000 barrels a day. The 
method of manufacture consists of gradually reducing the raw 
materials in large crushers, GriflSn mills, or tube mills; the burn- 
ing is done in rotary kiln^, and the clinker is ground in Grifliii 
mills and tube mills. 

The Remington salt plant is located on the eastern shore of 
the lake about % mile north of Ithaca. Three wells have been 
sunk, the record of the first, whose mouth is at an altitude of 
400 feet above sea level, being carefully preserved. It is as 
follows : 

Feet 

Portage shales and sandstones 240 

Genesee shales 125 

Tully limestone 30 

Hamilton shales 1079 

Marcellus shales 81 

Corniferous limestones 95 

Oriskany sandstones 15 

Ix)wer Helderberg shales 135 

Onondaga limestones 295 

1st layer of salt penetrated 42 

Total 2137 

The works ai-e now in active operation. 



MINERAL RESOURCES OF ONONI)A("iA COUNTY, 

NEW YORK 

BY T. C. HOPKINS 

Building stone 

Onondaga limestone. The gray, crystalline Onondaga lime- 
stone, which forms the base of the Corniferous group, is com- 
mercially the most important rock in the county and is quarried 
quite extensively in several different localities. The greater part 
of the dimension stone quarried from this formation conies from 
the Onondaga Indian reservation, 4 miles south of the city of 
Syracuse. The rock is hauled by wagon from the quarries at 
the reservation to the city of Syracuse, where part of it is used 
for stone buildings, and trimmings for brick buildings, and part 
of it is shipped by rail and canal to more distant points. 

In 1902 there were three quarries in operation on the reserva- 
tion. The most northern one Avas operated by Kelly Bros., the 
next by Patrick McElroy and thd southern one by D. Story. 
They were all in active operation during the season, quarrying 
dimension stone almost entirely. 

Besides the stone quarried for dimension stone, there are 
large quantities of the Onondaga limestone quarried for use in 
the manufacture of soda ash by the Solvay l^rocess Co. At pres- 
ent it is using 1200 tons a day for this purpose. Part of this 
supply is quarried by the company from its own quaiTies at 
Split Rock, 3 miles south of the works and brought to the works 
bv its overhead wire cable and bucket svstem. Heretofore, the 
stone, after being blasted from the quaiTV, has been broken into 
small dimensions by hand, a slow and laborious process, but the 
company has now completed the erection of two giant crushers, 
each having a capacity of 200 tons an hour, equivalent to the 
services of 2(K) men. This crushing plant, probably one of the 
largest in the State, has been constructed at an expense of 
175,000 and will greatly facilitate this ])art of the work of this 
great company. 

rlOO 
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However, despite its large quarries and large force of men at 
work, the Solvay Co. finds it necessary to purchase stone from 
outside parties to supply its needs. A. E. Alvord at ManliuB in 
the town of DeWitt is at present quarrying and shipping 300 
tons of the Onondaga limestone a day to Solvay. The stone is 
quarried on the hill above the village of Manlius and hauled in 
carts to the railway at the village, where it is loaded on thd rail- 
way cars. 

Another source of supply for large quantities of stone for the 
Solvay works is I. E. Britton's quarry, 2 miles south of Syra- 
cuse, on the Delaware, Lackawanna & Western Bailroad. A con- 
siderable part of the stone from this large quarry goes to Solvay, 
but part of it is shipped to the sugar factory at Binghamton for 
use in refining the sugar. 

At Brittou's quarry there is no sharp line of demarcation be- 
tween the Onondaga limestone and the underlying Oriskany 
sandstone, so that the lower portion of the limestone is impr^- 
nated with sand and hence unfit for either the soda or sugar fac- 
tory, and this portion of the stone is used this year for macadam 
in grading the streets. 

Besides the large quarries mentioned above, there are several 
small quarries, where the Onondaga limestone is taken out in lim- 
ited quantities for pui*ely local use. 

The Lower Helderberg limestone. The Lower Helderberg or Man- 
lius limestone is quarried in large quantities in the county and 
used locally as building stone for foundations, retaining walls etc. 
and for macadam for roads, for quicklime, and certain layers for 
waterlime or hydraulic cement. It is quarried for building stone 
and for broken stone for macadam by I. E. Britton, E. I. Bice, 
Daniel Murray, Mr Wells and Thomas Conghlin in the Onondaga 
valley south of Syracuse, by the Solvay Process Co., at Split Rock, 
and E. B. Alvord, near Jamesville. It is quarried for waterlime by 
I. E. Britton, Syracuse, A. E. Alvord, Manlius, Robert Dunlop, 
Jamesville, and John Costello, Manlius. Bangs & Qaynor at 
Fayetteville and Thomas W. Sheedy 1 mile north of Fayetteville 
have kilns for burning and mills for grinding waterlime, but 
they buy the raw stone from small quarries in the vicinity. 
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The largest producers of the Lower Helderberg limestone in 
Onondaga county during the year were E. B. Alvord, Jamesville, 
I. E. Britton, Syracuse, John Costello, Manlius (formerly the 
James Beahan quarry), and the Solvay I'rocess Co. 

Clay and clay products 

There are no high grade clays in Onondaga county, but brick 
and tile clays are used in large quantities and pottery clay in 
one locality. The Syracuse Pottery Co. obtains pottery clay at 
Belle Isle, a few miles west of Syracuse on the New York Central 
Railroad. The works of the Onondaga Pottery Co., which 
were destroyed by fire a few months ago, have been rebuilt and 
are expected to be in operation by Jan. 1, 1903. They do not use 
any local clay. 

The brick companies in active operation during the year 1902 
were the New York Paving Brick Co., C. & L. Merrick, George W. 
Pack, and the Onondaga Vitrified Brick Co. 

The New York Paving Brick Co. obtains its clay from its pits on 
the east bank of the Seneca river, east of Baldwiusville, and ^/^ 
mile north of Belgium. The clay is partly glacial deposit and partly 
alluvial deposit. The bottom of the deposit consists of a smooth, 
plastic, blue, glacial till, overlain by an irregular deposit of sand 
and gravel, which is overlain in turn by a finely laminated, buff 
colored clay. Several acres of the clay have been worked over 
to a depth of 15 to 25 feet. The clay is loaded on barges at the 
pit and transferred by the river and the canal to the factory at 
Geddes on the west side of the city of Syracuse. The company 
manufactures vitrified brick for street paving, some for building 
and some for the alkali and paper works. The bricks are widely 
known among the paper manufacturers for their power to resist 
the action of strong alkalis and are shipped for this purpose to 
distant parts of this and other countries. The bulk of the out- 
put, however, is used for street paving. The company has not 
been able to fill all its orders, so great has been the demand for 
the bricks this year, though it has been turning them out at the 
rate of 60,000 a day, or about 15,000,000 for the season. 

George W. Pack's brickj^ard lies on the northwest side of the 
city of Syracuse. The clay is a lacustrine deposit and is worked 
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to a depth of 5 op 6 feet. It is adapted to the manufacture of 
common red brick, for which purpose only it is used. The clay 
burns to a pale red coIot. The clay is brought into the machine 
in carts and is fed into the machine by a belt with carriers at- 
tached. The bricks are dried in racks and burnt in the common 
up-draft kilns. The market is almost wholly local. The yard 
closed down Nov. 15 with a total product of 1,000,000 for the 
season. 

C. & L. Merrick's brickyard is at AVhiskey island, 2 miles north- 
east of Syracuse, on the cut-off of the Now York Central & Hudson 
River Railroad. Besides the gi^eat number of common red brick, 
they manufacture repressed, hollow, and buff brick and draintile. 
They have increased the output this year, which amounts to 
about 3,000,000, by putting an automatic cut-off to the machine. 
Thev have also obtained new dies for the tile machine. 

The Onondaga Vitrified Brick Co. manufactures red building 
brick at its plant at Warner's. 

Lime and cement 

The quicklime industry was almost entirely abandoned in Onon- 
daga county during 1902, largely from the high price of coal due to 
the strike in the anthracite coal field. The output of waterlime 
was much smaller than usual, partly for the same reason, the 
high price of coal, and because of the more extended use of Port- 
land cement, which seems to be displacing the natural cement to 
some extent. 

The Paragon Plaster Co. obtains its waterlime from the dif- 
ferent quarries in the county, while its quicklime is made from 
limestone brought from Chaumont, Jefferson co., and the sand is 
obtained from Forestport, Oneida co. 

R. D. Button, Cottons, Madison co., quarried a few hundred 
tons of gypsum this year and sold it to the plaster and cement 
companies. Mrs F. Hodge, Perryville, Madison co., has a small 
mill for grinding plaster, which is bought from the neighboring 
quarries. 

The Empire Portland (Vment Co. of Warner N. Y., whose 
large mill was destroyed by fire recently, has rebuilt the mill, 
enlarging its capacity and e^juipping it with improved rotary 
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kilns. The new building is constructed of steel and is modern 

in everj respect. It will have a capacity of 500 to 600 barrels of 

cement a day. The works are expected to be in operation by 

February 1903. 

Sand and gnravel 

Large quantities of sand and gravel are quarried at Syracuse 

and near vicinity for i^e in mortar, plaster, cement and other 

purposes, but the industry is so purely local and carried on by 

individual operators in such an irregular way that no attempt 

has been made to get a directory of the dealers. Most of the 

sand is obtained from the beach deposits of the fossil Lake 

Iroquois. 

Salt 

Solar salt is manufactured in large quantities at Syracuse, 
but the product this year is below the average on ac count of the 
excessive rain and little sunshine during the summer months. 
The salt is all produced from water from the State wells. The 
output and details of the industry are given in the report of the 
state commissioner in charge of the wells and hence are omitted 
here. The Solvay Process Co. continues to get its salt from its 
wells at Tully. It has recently changed the plan of operating 
the wells. Formerly the fresh water was put into the wells 
under sufficient pressure to force it through the salt bed and out 
at the mouth of the well, whence it flowed by gravity to the works 
at Solvay. It was noticed after a time that more water was put 
into the well than was coming out, and there appeared to be also 
an increase in the percentage of salt in the State wells- at Syra- 
cuse. The pressure was released on the Tully wells and the 
water pumped out of the wells into the pipes in which it is con- 
ducted to the works. 

Gypsum 

The gypsum industry has been fairly active during the current 
year, the output being somewhat above the normal. Part of the 
output is used for wall plaster and decorations, part goes to the 
cement manufacturei's, and part is ground raw and used for land 
plaster. 
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A new gypsum quarry waB opened late in the season by 
Thomas Walrath, of Manlius Center, on the south bank of the 
Erie canal iy miles east of Syracuse in the town of DeWitt. In 
Walrath's quarry the gypsum of the selenite variety occurs in 
thin layers from a fraction of an inch to 3 inches in thickness 
and in numerous crystalline particles scattered through the clay- 
like Salina' shale in which it occurs. 

Other gi'psum quarries are operated in the counts' by the Na- 
tional Wall Plaster Co., 2 miles east of Fayetteville, its quarry 
having formerly been operated by Lansing & Son; by F. M. Sev- 
erance, east of Fayetteville in the town of DeWitt; the Adamant 
Plaster Co., near Lyndon ; and Robert Dunlop and E. B. Alvord, 
2 miles northeast of Jamesville. There are also a number of 
small quarries operated periodically for a few days or weeks at 
a time, the product beting sold to the gypsum mills or to the 
cement manufacturers. 

Most of the gypsum quarried in this county is not as white and 
free from foreign particles as some quarried in the western part 
of the State, so that some of the piaster companies ship in gyp- 
sum for certain uses. The Paragon Plaster Co. of Syracuse 
obtains its gypsum supply from Oakfield, in Genesee county, and 
from Garbuttsville, Monroe co. 

Natural gas 

There has been little change in the natural gas industry in 
Onondaga county during the year 1902. Two new productive 
wells have been drilled in the Baldwinsville district, and one of 
the old wells has been deepened. The supply shows slight de- 
crease, but is still equal to the local demands. 



NOTES ON THE ECONOMIC GEOLOGY OF ONEIDA 

COUNTY 

BY C. H. SMYTH JR 

Stone 

The F. E. Conley Stone Co. of Utica N. Y. controls large quar- 
ries in the Helderberg limestones at Oriskany Falls N. Y. The 
quarries are close to, and above, the Ontario & Western Railroad, 
giving excellent shipping facilities. The rock is of good quality 
for flux, and for this purpose is shipped to the blast furnace at 
Franklin Springs, 9 miles distant. It is also used in concrete, 
for road metal etc. 

The output for the year ending Sep. 1, 1902, is as follows : for 
flux, 3152 gross tons ; for concrete and road metal, 8931 tons. 

The small amount used for flux is explained by the fact that 
the blast furnace was in operation only a short time during the 
year. 

Charles Dawes, of Clinton N. Y., works a small quarry near 
that place. The rock is a calcareous sandstone of Clinton age, 
known locally as Clinton limestone. 

The quarry is worked as occasion may require to meet the 
demands of building operations in the immediate vicinity. The 
stone is rather fine grained, of a light gray color, which, on 
account of the presence of some pyrite, gradually takes on a 
warm yellowish tint, the stone suffering no perceptible deterio- 
ration. 

The output for the year was about 800 tons. 

Glass sand 

Glass sand is worked in the towns of Rome, Verona and Vi- 
enna, Oneida co., and Constantia, Oswego co. The sand under- 
lies considerable areas, varies from 6 inches to 3 feet in thickness, 
is covered by a few inches of soil and underlain by " hardpan,'' 
frequently containing bog iron ore. 

The layer of soil is stripped off, the sand taken out and washed 
in sheet iron sieves with ^ inch perforations. Passing into 
troughs, the sand is stirred in water and thus freed from fine 
and light impurities, being then ready for shipment. 

rll5 
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The sand is used in the manufacture of window glass and bot- 
tles, and to some extent, in steel mills. For these purposes, it 
is shipped to Rochester, Ithaca, Lockport, Black Bock, Syracuse, 
Clyde etc. 

The following producers have given their output for the year. 
J. L. Bentley, Fish Creek 200^-300 tons 

E. H. Cook & Bros., Bernhard's Bay 5000 tons 

A. L. Gifford, Rome 1000 tons 

A. F. Purdy, Bernhard's Bay 2500 tons 

William Williams, Durhamville A few barrels 

Iron ore 

The Clinton iron ore is at present worked for two distinct 
purposes, as a source of iron and for the preparation of mineral 
paint. 

The mines now in operation are situated just east of the village 
of Clinton, where mining has been carried on for about 50 years. 

The Franklin Iron Manufacturing Co. has an extensive mining 
plant capable of producing a large quantity of ore. The entire 
output is smelted at the company's furnace at Franklin Springs, 
about 2 miles by rail from thei mines. 

The plant was put into operation July 12 and up to Sep. 27 
had mined 13,800 gross tons of ore. 

Adjacent to the foregoing mines is the property of C. A. Borst, 
who has recently installed a very complete mining plant. 

The product of the mines is at present all used in the manu- 
facture of mineral paint. 

The output for the year was 2925 gross tons. 

Mineral water 

A short distance south of Franklin Springs a mineral water 
industry of some local importance has developed within a few 
years. 

The water comes from wells drilled to depths of 75 to 100 
feet, the source being apparently in Clinton rocks. 

While the different waters vary considerably in composition, 
they are as a rule quite saline. In two cases lithium is reported 
in some quantity. 



REPORT OF THE DIRECTOR AND STATE GEOLOGIST 1902 rll7 

Producers and output for the year are as follows : 
J. 1». Coates, Clinton. 12,000 gallons. Clinton lithia water 
George H. DeNike, Clinton. 15,000 gallons. Split Rock nat- 
ural mineral water 

Kirkland Mineral Spring Co., Clinton. Output not reported. 
Kirklaud and Glacier waters 

F. n. Suppe, Franklin Springs. Output not reported. Frank- 
lin natural mineral water 

Warner, Franklin Springs. Output not reported. Warner's 
unUiral mineral water 



ECONOMIC PRODUCTS OF ST LAWRENCE COUNTY 

BT W. N. LOGAN 

Sandstone 

The E* A. Merritt Sandstone Co. of Potsdam has quarries and 
tnills located at Hanaway Falls. E. A. Merritt is the manager 
of this company. The sandstone Is the Potsdam In Its typical 
locality. The valne of the output Is about 1100,000 a year. 

The Clarkson Sandstone Co. has quarries 1 mile north of 
Hanaway Falls. The value of the product is |40,000 a year. The 
sandstone is used for building purposes and flagging. 

Potsdam sandstone is quarried on the L. F. Hale farm 2 
miles south of Canton. The product of the quarry is used locally. 
A quarry of this stone on the Edward Gilson farm 4 miles north- 
east of DeKalb village in DePeyster supplies a small local de- 
mand for building stone. 

The Potsdam sandstone is also quarried on the Saxon farm 

2l^ miles south of Brushton. It is used locally for building 

purposes. Output 100 cords a year. Also on the Sid. Paddock 

farm 3 miles east of Malone. The value of the output is |12,000 

A year. On the Levi Bashah farm ^/^ mile north of Malone, 100 

cords a year, valued at |5 a cord; on the Qreen farm ^ mile 

north of Malone, 60 cords; on Ihe Paddock farm l^ mile west of 

Malone, 75 cords a year. 

Limestone 

Chazy limestone is quarried on the Oscar Hale farm 3 miles 
northeast of the village of Norwood in the town of Norfolk by 
Charles Warren. The limestone is used for building purposes 
and for road metal. The value of the output is |15,000 a year. 

Another quarry located 1^ miles northeast of the village of 
Norwood supplies the local demand for building stone. 

Other quarries located at West Potsdam and Massena supply 
a local demand. No estimate of the output could be obtained. 

Marble 

The marble quarrying industry of St Lawrence county has 
been very active during the past year. Nearly all of the old 
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quarries have been in operation and a number of new ones have 
been opened. 

The E. E. Stevens quarry located lVi» miles southwest of 
Canton village produces a gray marble very closely resembling 
gray granite in appearance. The product of the quarry is valued 
at ^iO.OOO a year. 

The Nickerson quarry situated 2 miles south of Canton on the 
Nickerson farm has not been operated the past yeai*. The marble 
receives a light yellow color from the presence of serpentine. 

The Chamberlain quarry located 2^ miles from Kent. Corners 
and operated by W. D. Chamberlain of Dayton O. has just re- 
sumed operations. The value of the output the last year worked 
was $15,000. The marble is white in color. 

A marble quarry was opened by Horace Ellsworth, of Canton, 
on the Peter Fallon farm 1% miles east of Colton village in the 
town of Colton. A white marble quarry was opened on the J. C. 
Leary farm 2 miles east of Colton. 

The Gouverneur Marble Co. of Gouverneur operates a quarry 
located 1 mile southwest of Gouverneur in the town of Gouverneur. 
The company employs 65 men and values the product of the past 
year at |90,000. Two thirds of the output are used for monu- 
mental purposes and one third for building purposes. Some of 
the waste from the mills is used for road metal. The marble 
varies from a light to a deep blue. A chemical analysis gave the 
following result: silica 1.58^; iron and aluminum oxids .79^; lime 
51.45^; magnesia 3A9^; sulfur .83^; carbonic acid 42.56;^. 

The St Lawrence Marble Co. has quarries located lVi> miles 
southwest of Gouverneur. The company employs 30 men and had 
an output valued at ^30,000 (for the year 1901). It works two 
quarries. 

The Davidson Bros.' marble quarry is located 1% miles south- 
west of Gouverneur. The mills of the company are at Watertown. 
Seventeen men are employed at the (juarry. The output of the 
company is 40,000 cubic feet, valued at from f 1.25 to |4.50 a cubic 
foot. 

The Northern New York Marble Co. has two quarries, the 
Northern and the Empire, located 2V^ miles southwest of Gout- 
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erneur. This company employs 100 men and has an outpat 
valued at |80,000. The marble is used mostly for monumental 
purposes. Some of it however is used for building purposes. 

Morrison & Whitney of Gouverneur have opened a quarry of 
white marble 31/2 miles north of Gouverneur on the Babcock farm. 
Machinery for the quarry and mills is being put in rapidly. 

Lime 

The crystalline limestones of the Grenville series are burned 
for lime in many parts of St Lawrence county. They produce a 
lime of superior strength, but it requires a high temperature to 
calcine them. 

A kiln is operated by Mr Church, of Crary's Mills, about 4 
miles southeast of Canton village in the town of Canton. The 
output is about 600 bushels a year. 

Williams & Johnson operate two kilns at the village of Bigelow 
in the town of DeKalb. They also operate a kiln 2 miles south of 
the village on the Tom Davis farm. The yearly output is about 
1000 bushels. 

A kiln on the V. P. Abbott farm 2 miles southwest of Gouver- 
neur in the town of Gouverneur is operated by C. J. Maimer and 
produces 400 bushels a year. 

A kiln on the J. C. I^ary farm 2 miles east of Colton village 
has supplied a local demand, but is not operated at present. 

Iron ore 

There has been renewed activity in the production of iron ore 
in this county during the past year. Many of the mines which 
were comi)elled to close down about 10 years age, because dealers 
refuseil to buy that grade of ore, have resumed operations. When 
the mines closed, ore containing less than 50^ of iron could not 
be sold. At the present time there is a market for ore running as 
low as 48;^. 

The Rossie Iron Ore Co., represented by Mr B. Nicholls, 59 
Wall street, New York, has two mines located at Caledonia in 
Gouverneur. Both are in operation, and a third has just been 
opened. The company employs 65 men and has a daily output 
of 100 tons. The ore is hematite and contains about bOjf of Fe. 
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The ore occurs in beds which are constricted in places, forming 
lens-shaped masses. The beds are tilted, and the ore is always 
richest in the trough of the lenticular mass. The age of the rocks 
I have not determined, though I think they are later than 
Grenville. 

The Carney Ore Mining Co. of New York operates three shafts 
% of a mile east of Caledonia. The mines are managed by John- 
son Bros., of Gouverneur. The output is 80 tons a day. The ore 
grades from 48;^ to 50;^ Fe. 

A deposit of micaceous hematite was discovered in the public 
road 3 miles east of Canton village. It has been opened and the 
ore used for road metal. 

Hematite was found also on the George Cole farm, IV2 miles 
north\^iest of High Falls. Also on the Grant Hastings farm, 
y^, mile west of the same village. 

A deposit of red hematite found on the Halley farm 2 miles 
from High Falls was leased by M. W. Spalding, of Renseelaer 
Falls. These ores all occur in rocks of the Grenville series. An 
iron ore bed was opened during the past season on the Vander- 
hoff farm, 2 miles south of Crary's Mills in the town of Pierre- 
pont, by S. Vanderhoff. The ore contains 55^ of Fe. A shaft 
has been sunk to a depth of 20 feet. 

Iron ore was discovered at Owl head 6 miles south of Malone. 
The deposit has not been exploited. 

The Chateaugay Iron Mining Co. is said to be operating mines 
on Upper Chateaugay lake. 

Lead 

Bossie and Macomb have in times past produced lead, but the 
mines have not been worked in recent years. The lead ore occurs 
in small veins in rocks (limestones and schists) of the Grenville 
series. During the past summer lead ore was discovered near 
the DePeyster-Macomb line, 4 miles east of Macomb village and 
7 miles north of Gouverneur. The discovery revived interest in 
lead mining. Preparations are being made by the Gouverneur 
Garnet and Lead Mining Co. to exploit this vein. 
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Talo 

The talc industry of St Lawrence county has been proeperons 
during the past year. All of the old mines have been working, 
and a number of new ones have been opened. The Ontario Talo 
Co. of Gouvemeur has one mine located ^ of a mile north of 
Fullerville in Fowler, and two 1 mile north of Fullerville. The 
daily output is 20 tons. It is used in the manufacture of paper, 
paint and toilet preparations. Sixty tons a week are used by the 
Bellows (Vt.) Paint Co. The company produces four grades of 
bur and cylinder talc. 

The International Talc Co. of Gouverneur owns three mines 
at Talcville in Edwards. The output is 35,000 tons a year. The 
product is used in the manufacture of paper, paint, rubber goods 
and toilet pi-eparations. There are five grades, both bur and 
cylinder. 

The United States Talc Co. of Gouverneur operates one mine at 
Talcville. Its output is 10,000 tons a year. The product is used 
principally in the manufacture of paper. 

The Tnion Talc Co. of Gouverneur operates three mines in the 
vicinity of York in the town of Fowler. Its output is about 
30,000 tons a year. Ninety per cent is used in the manufacture 
of pai)er. The company produces several grades, both bur and 
cylinder. 

The C. T. Holbrook Co. opened a mine Sy^ miles west of DeKalb 
Junction in DeKalb, on the Helageas farm. About 500 tons of 
talc have been taken out. 

A deposit of talc was located on the Close and Boot farms 2 
miles east of Colton. It has been leased by A. Fuller, of Colton. 

Apatite 

This mineral occurs associated with the crystalline limestone 
of the Grenville series. Quantities of crystals are collected each 
year by museum collectors from the marble quarries of Gouver- 
neur and from other localities in Macomb. It has not yet been 
found in sufficient quantities to be of commercial value as a 
fertilizer. 
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Diopsid 

Well formed crystals of green diopsid were collected from the 
farm of George Foster, 2 miles east of Bigelow in DeKalb, during 
the past year. The crystals occur in pockets and fissures in the 
crystalline limestone of the Grenville seiries. A deposit existing 
under similar conditions occurs on the Calvin Mitchell farm, 
1% miles from Bigelow. These two deposits have been visited 
by collectors and the material is sold for cabinet specimens. 

Oamet 

The Gouverneur Garnet & Lead Mining Co. opened a garnet 

mine 3 miles north of Gouverneur during the past summer. The 

garnet is to be used in the manufacture of sandpaper. It is the 

variety known as almandite and occurs in a quartz vein in gneiss. 

A garnet-bearing rock was found also i^ mile east of the village 

of Colton. 

Graphite 

Numerous deposits of graphite have been discovered in 8t Law- 
rence county during the past year. On the L. C. Smith farm. 3 
miles southwest of the village of Canton, a shaft has been sunk 
to a depth of 25 feet. The graphite occurs in veins and pockets 
in a gneiss of the Grenville series. The graphite is of the foliated 
variety and free from impurities. It has not yet been found in 
paying quantities. This mine is controlled by W. Chamberlain 
& Co. of Canton. 

Another graphite mine was opened by C. T. Holbrook, 1 % 
miles south of High Falls on the John Lalone farm. The graphite 
occurs in a gneiss of the Grenville series. The mine is not being 
worked at present. 

Graphite was discovered on the William Perry farm 4 miles 
southwest of the village! of Canton. The deposit has been leased 
by M. W. Spalding, of Rensselaer Falls. 

A deposit of graphite was found II/2 miles southeast of Pope's 
Mills in Macomb, on the Olds farm. About 100 tons of graphite- 
bearing rock has been taken out. The deposit is worked by 
Chamberlain, Jenks & Roberts of Canton. 
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Kica 

Mica has not jet been found in quantities of commercial value 

in St Lawrence county. It has been located at the following 

points, and small quantities have been taken out. On the William 

Eelley farm, ^ mile south of High Falls in the town of 

Canton (biotite). One the J. Murray farm, i^ mile south of High 

Falls in the town of Canton (biotite). On the Butler farm 4 

miles south of Colton in the town of Colton. On the Brown farm 

2 miles east of Colton. 

Iron pyrites 

The Stella Mining Co. has mines located 1 mile northeast of 
the village of Hermon in the town of Hermon. These mines have 
an output of 60 tons a day. The mineral is shipped to a chemical 
company in Cleveland O. 

The High Falls Pyrite Co. has mines located at High Falls, 
town of Canton. The output of these mines is 20 tons a day. 
The product is sold to chemical works. During the past season 
a mine was opened on the Alexander Farr farm 2^ miles north- 
east of the village of Bigelow in DeKalb. The mine was operated 
by G. Fleming, and six or eight carloads have been taken out. 

A deposit of pyrites occurs on the L. Hockens farm 7 miles 
west of Rensselaer Falls in the town of De Peyster; also on the 
George Styles farm,^ ll^ miles east of Bigelow in DeKalb; and on 
the Steve Hendricks farm 1 mile south of Bigelow. 

These deposits all occur in rocks of the Grenville series. 

» 

Tourmalin 

Small deposits of this mineral liave been discovered during the 
past season on the S. Newconib *f arm 6 miles west of Rensselaer 
Falls in De Peyster and on the Hamlin farm 3 miles east of 
Colton. It is of value only for cabinet specimens. 



NOTES ON RECENT MINERAL DEVELOPMENTS AT 

MINEVILLE . 

BY HEIXRICH KIES 

The introduction of a new and successful method of magnetic 
separation for treating the magnetite ores at Mineville, Essex 
CO., has led to renewed activity in the iron mining industry at 
that locality. 

The special object of thus treating the ores is to obtain a 
product low in phosphorus, which in the crude ore often runs 
from iy2^ to 2y, and thus make it available for Bessemer work. 

In the summer of 1901 Witherbee, Sherman & Co. installed a 
new separating plant for treating the ore from the Joker and 
Bonanza shafts on the Old l^ed. 

In this plant the ore, after a preliminary crushing, is dried to 
remove all moisture and then passed through Wendstrom mag- 
netic separators. The concentrates from these are ready for ship- 
ment, but the tails are recnished to 20 mesh and passed through 
a Witherill separator with two magnets. The first magnet re- 
moves the magnetite, which is added to the concentrates men- 
tioned above, while the second magnet takes out the hornblende, 
thn« leaving a mixture of apatite with some (juartz to pass off at 
the end of the belt. The last mentioned jiroduct is sold to manu- 
facturers of fertilizer. 

The present separating plant has four Wendstrom separators, 
and three Witherill machines, giving a daily capacity of about 
400 tons of concentrates, which, when the machines are not over- 
crowded, usually run from (Ui to (>T}^i iron and ..^f/ to ,1^ 
phos{)horus. 

Since the present separating plant has been so successful, the 
company is erecting a second one to the north of the tirst, which 
is to have a daily capacity of 500 tons. 

In the new separator the ore is crushed to the pro])er size in 
jaw crushers and rolls, dried in a vertical dryer and then passed 
through the Witherill machines, no Wendstrom separators being 
employed in this case. It is probable that the new works will 
be in operation by November 1902. 
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The ore from the Harmony op A shaft on the new bed runs 
from .1^ to .Bjl of phosphorus and hence can be shipjied in its 
crude form. 

In ]^[arch 1902, a new shaft, known as the B shaft, was begun at 
a point about 500 feet south of the A shaft. About 250 feet of 
glacial drift were penetrated before bed rock was struck. This 
occurred at the end of August 1902. 

Considerable prospecting with diamond drills has been done 
during the 12 months ending September 1902, and some addi- 
tional beds of good ore have been found. 

The Port Henry Iron Ore Co. has continued shipments from 
its mine, no. 21. This goes in part to the furnace at Port Henry, 
which went into blast again in February 1902 and is now being 
operated by the Northern Iron Co., with an output of 100 to 125 
tons a day. The product is chiefly Bessemer pig and in part 
foundry iron. 

The blast furnace at Crown Point still remains inactive. 
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rence county, rll8; of western New 
York, r43-^. 

Burgess, John, r57. 

Bumette, B. W., rlOO. 

Burret, Charles, r96. 

Burritt, D. C, 1^7. 

Bushman, Ivan, i98. 

Bushnell's Basin, sandpits, i92, r99. 

Busti, natural gas, r68. 

Butler farm, Colton, rl24. 

Buttery quarry, r50. 

Button, R. D., ril2. 

Oalciferous sandrock, r30, r31. 

Caledonia, natiiral gas, r64; cement 
industry, r90; iron mines, rl20, rl21. 

Calkins, Daniel, estate, r47. 

Canaseraga Oil & Gas Co., r71. 

Canawaugus, cement industry, r91. 

Canton, graphite mine, rl23; iron 
mines, rl21 ; iron p3nrite8, rl24; lime- 
kilns, rl20; marble quarry, rll9; 
mica, rl 24 ; sandstone quarries, rll8. 

Cari, A. R., r49. 

Canjey Ore Mining Co., rl21. 

Carpenter, R. C, analyses of TuUy 
limestone and Hamilton shale, rl07. 

Carroll, J. E., r57. 

Carroll Bros., r53, r57. 

Carroll (township), natural gas, r69. 

Cartersville, sand and gravel industry, 
r99. 

Casey & Murray, rSl . 

(^ashburn, George, i97. 

Castile Salt Co., rOl. 

Castner Electrol>^ic Alkali Co., r62. 

Cattaraugus county, economic geology, 
r42; natural gas, r70. 

Caustic soda, r62-63. 

Cayuga I^ake Cement Co , rl07. 

Cayuga Salt Co., rCO, rCl. 
I Oladon Roofing Tile Co., r54. 

Cement industries, report on, rl3; of 
Monroe county, r90-92; of Onon- 
daga county, rl 12-13; of western 
New York, r55-56. 

Chadwick Bros., r43. 
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ChamberiaiD, Jenks & Roberts, r] 23. 

Ciuunberiun, W., & Co., rl23. 

Ghamberlain, W. D., rll9. 

Caiamberiin, T. C, cited, r22, r31. 

Ghambers, George, r81. 

Qiambers & Casey, r80. 

Champlain area, water levels, r9. 

Champlain valley, evidences of sub- 
mergence, r8. 

Chariotte, sand and gravel pits, r97. 

Chateaugay Iron Mining Co., rl21. 

Chautauqua, natural gas, r68. 

Chautauqua county, economic geology, 
r42; natural gas, r67-70. 

Chaxy limestone of St Lawrence 
county, rll8. 

Cheektowaga, quarry, r48. 

Chemung formation, r47. 

duli, clay industry, r82, r86; gravel- 
pits, r98. 

Chipmunk field, r73. 

Christ, J., r80. 

Church, , rl20. 

Churchville, gravel-pits, r97. 

Clapp, Edwin P., r77, r98. 

Clarence Gas Co., r66. 

Clarence Stone & Lime Co., r52, 
r53. 

Clarke, Frederick A., r47. 

Clarke, Melvin A., r94, r98. 

Clarkson, sand and gravel pits, r96. 

Oarkson Sandstone Co., rl]8. 

Clay, analysis, r92; at Alpii\e, rl07; of 
Monroe county, r76, r78, r82-86; of 
Onondaga county, rlll-12; in Sen- 
eca Falls, rl07. 

Clay products of western New York, 
r53-54; producers of, r54. 

Qimactichnites, rlO. 

Clinton, glacial drainage, rll ; channels 
west and northwest of, r24-25; 
channels east of, r25-26; limestone 
quarry, rll5; mineral water, rll 7. 

Clinton formation, r8; in Monroe 
county, r76. 

Clinton iron ore, rll 6. 

Clinton waters, delta plains, r40. 

Close farm, Colton, rl22. 

Coates,J. B., rll7. 

Cobb, William, sandpit, r92. 



Coe, Mrs Anna, r97. 

Coldwater, sandpits, r98. 

Cole, George, rl21. 

Coler, Bird S., r43. 

CoUamer, J. B., rl05. 

Collins, natural gas, r67. 

Colton, marble quarry, rll9; limekiln^ 
rl20; talc mine near, rl22; mica, 
rl24; tourmalin near, rl24. 

Columbia county, field work, r8 ; miner- 
als, rl5. 

Conboy, William H., r51. 

Conley, F. E., Stone Co., rll 5. 

Connell, W. J., r69. 

Constantia, glass sand, rll5. 

Convict labor on roads, r51 . 

Cook, E. H., & Bros., rll 6. 

Cook, Edward, r47. 

Cook, George, rl07. 

Cook, William, r46. 

Corfu, natural gas, r64. 

Comiferous (Onondaga) limestone, r65 
r69, rl08. See also Onondaga lime- 
stone. 

Corning, brick and terra cotta works, 
rl07. 

Corning Fuel & Heating Co., r71. 

Cosman, Henry, r97. 

Costello, John, rllO, rill. 

Cottons, gypsum quarries, rll 2. 

Coughlin, Thomas, rllO. 

Covey Hill, Canada, r9. 

Cowaselon lake, rl9-20. 

Cowles, Horace M., r82. 

Craig colony for epileptics, r54. 

Crary, Mrs Mary C, r96. 

Crippen, Dean, r96. 

Crowe, Michael, r49. 

Crump, S. J., r99, rl05. 

Crushed stone, r51-52; producers of, 
r52. 

Crystal Salt Co., r61. 

Crystalline rocks of Adirondacks, r6I 
of southeastern New York, rS; at 
Little Falls, r30, r31. 

Cuba Gas Co., r71. 

CuUen, Mrs Katharine, r99. 

Cummings Cement Co., r50. 

Gushing, H. P., survey of crystalline 
rocks of .\dirondacks, r6. 
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Cutter & Biuler, r48. 

Guylerville, aalt plant abandored, r6]. 

Dfttlinff, Everett, rlOO. 

Darton, N. H cited, r30. 

I)ft\ldaoii Bros, marble quarry, r! 19. 

Davis, Tom, rl20. 

Dawes, Charles, rllS. 

Dawson, W r4n. 

Dean, William, rf)7, 

De Floe, Henry, r©5, r98. 

De Frees, Charles, r96. 

De Graff, L. A., r43, r52. 

De Graff 4 Roberts, r4.t, 

De Kalb, sandstone quarry, rllR; lime- 

kilns, rl20; talc minea, rl22; diopsid 

from, rl23; iron pyrites, rl24. 
DeU, GuB, rtfi. 
Delta pUiins,r3!> -11. 
De Nike, George H.,rll7. 
Denning, H.C, rfl7. 
Depeiv limi.'siiiiif quarry, r49. 
De Peyst<?r, sHtidstoDu quarries, rll8; 

iron pyrites, rl24 tourmalin, rl24. 
De Roller. AmoK, ri)7. 
Deepntch, sandpit, i96. 
De Witt, limestone quarries, rllO; 

gypsum quarries, rlH. 
Dianunui W'M Ceiueul Co., rlOl. 
Diiki.Msoii. JiawarJ ri)7. 
Dickerson .t Deli, r52. 
Dietaeblfys.Sons,r53. 
Diopsid of St Lawrence county, t123. 
t)ouglaaa. John ,\., f99. 
Downey, l>r, rl.j. 
Dry Brook, petroleum, r73. 
Duff, W. li., r6S. 
Duncan, John H., r60. 
Dunfee, John A Co., r81 
Dunkirk, tr.iile conditions, ri2; clay 

products, r,53 
Dunlop, Robert rllO, rlU. I : i :_ } i 
Durhamville,j;lus33ond,rll6. J y.,;', 
Dutchess county, field work, rS. i lij 

Eagle Harbor, sandstone quarrW, r43. 

r44, r4.'>; naturil Ra*, r63. 
East Aurora, deltas, rll; sandstone 

quarry, r46; natural gas, r66. 
Ejtat Hamlin, gravel-pits. i96. 
East Lancaster, natural gas, rtili. 



Eaton hill, high-level channels on. r2.l. 
Eckel, E. C, study of crysUUine rocks 

of southeastern New York, r8; field 

n-ork, rS. 
Economic geology, report on. rl3. 
Economic geology of Monroe county 

and roiiligiious territory, by C. J. 

Sarlc, r75-10lj. 
Economic geology of Oneida county, 

by C. H. SmytJi jr, rll5-17. 
Economic geology of western New 

York, by I. P Bishop, r42-74. 
Economic products of St Lawrence 

county, by W. N. Logan, rl 18-24. 
F,()en, deltas, rll. 
Edwards, talc mines, rl22. 
Efiiypf, siiiui and gravel pits. rW». 
Elder, Mrs F. R., i95. 
ElUworth, Horace, rl]9. 
Ellwangef & Barry, rl04, 
F.lniii,<ipltn3, rl 
F.ly Morlinier, rfiS. 
Empire Gas ft Fuel Co., r71. 
Empire Portland Cement Co., r56, 

rll 2. 
Empire Salt Co., r61. 
Empire Slate Salt Cki., rflO, r61, r02. 
Erie l.i.'iiii. wlurl:il phenomena, rll. 
F.rie I my •■r.,„.^nur ^ci.l-u'v, r42; 

Ijrickmukiiig interests, r53; lime- 
kilns, r55; natural gas, rGS. 
Erie County Penitentiary, r52. 
Erisman, A.C . r4S. 
Eriaman /arm, Bowmansville, r66. 
Erwin, natural gas, r72. 
Easeic county, mineral developments 

at MineviUe, rl25-26. 

Fairchild, Herman L., field work, rlO; 

(!l:iniiil Wat.Tir from Ooeida to Little 

FaUs, rl7-*I. 
Fairport, sand and gravel pits, r99. 
Falkner, Daniel, t99. 
Fallon, Peter, rll9. 
Fancher, E. F., r43. 
Fancher & Cornwall, r43. 
Fancher &. Delaney, r45. 
Fancher & Newsome. r43. 
Fancher & Vincent. r43. 
Fargo, deltas, rll. 
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Fair, Alexander, rl24. 
Farrand, WUliam H., r45. 
FayetteviUe, kilna and mills, rllO! 

gypsum quarries near, rll4. 
Felt, Joseph, i99. 
Ferguson, Ervy, i96. 
Feyler, E., r66. 

Fiegel, A., r55. 

Fllkins & Gorman, r45. 

Fish, Horace M., r49. 

Fiah Creek, glass sand, rll6. 

Fishell, Benjamin, r98. 

Fleming, G., rl24. 

Flux, r53. 

Foery & Kastner, r79, r82. 

Fogelsonger, R. & H., rdO, r55. 

Ford, , r46. 

Forest Lawn, gravel-pits, rlOO. 

Forest Lawn Cemetery, r50, r52. 

Foster, George, rl23. 

Fowler, talc mine, rI22. 

Fox & HoUoway, r57. 

Francis, H. W., r64. 

Frankfort, glacial deposits, r22; plain 
northwest of, r36. 

Franklin Iron Manufacturing Co., rll6. 

Franklin Springs, iron ore, rll6; min- 
eral water, rll6, rll7. 

Franklinville, sandstone quarries, r46, 
r47. 

Fredonia, deltas, rl 1 ; sandstone quarr>' 
r46; natural gas, r67. 

French, George, r97. 

Frewsburg, natural gas, r69. 

Friedman, X., estate, r50. 

Friendship, natural gas, r63, r71; pe- 
troleum, r73. 

Frontier Brick Co., r54. 

fuller. A., rl 22. 

Fuller farm. Amity, r73. 

Fullerville, talc Ihines near, rl22. 

Gainesville Salt Co., r61. 
Garbutt, William D., r97. 
Garbutt, plaster mines, rlOO. 
Garbuttsville, gypsum quarries, rll4. 
Garland, Morey C, rl05. 
Garnet, of St I^wrence county, rl23. 
Garretsee, John R., rl04. 
Gatenby, John, r97. 



Gates, Lockport dolomite quarries, 
r80; lime industry, r88, r89; sand 
and gravel pits, r94, i98; peat de- 
posits, rl04. 

Gay, Robert, r85. 

Gehres, Anna, r48. 

General Crushed Stone Co., r52. 

Genesee county, economic geology, r42 ; 
natural gas, r64. 

Genesee Salf Co., r60, r61, r62. 

Genesee shales, rl08. 

Genesee Valley Bluestone Co., r46. 

Geologic map, published and dis- 
tributed, r6. 

Geology, report on, r6-13. 

Gesl, John, jr, r48. 

Getzville group, r66. 

Gifford, A. L., rll6. 

Gilbert, G. K., assistance from, r9; 
cited, r33. 

Gilbert pit, r95. 

Gilmorc, S., plaster mill, r63. 

Oilson, Edward, rllS. 

Ginegaw, Charles, r98. 

Glacial drainage, investigations con- 
cerning, r8, rll-13. 

Glacial waters from Oneida to Little 
Falls, by H. L. Fairchild, r 17-41. 

Glacial waters in western New York, 
rl2-13. 

Glaciomohawk waters, r38. 

Glass, Heman, rl06. 

Glass sand of Oneida county, rl 15-16. 

GlenSaltCo., HJO, r61. 

Globe Salt Co., r61. 

Goodrich estate, Albion, r43. 

Goodspecd farm, r70. 

Gorham, natural gas, r64. 

Gorsline, R. H., r86. 

Gorsline, W. H., r86. 

Gouinlock, W. C, r62. 

Gouinlock & Humphrey Salt Co., 
r61. 

Gouvemeur, marble quarries near, 
rll9, rl20; apatite from, rl22; iron 
mines, t120; limekiln near, rl20; 
talc mines, rl22 

Gouverneur Garnet & Lead Mining 
Co., rl21, rl23. 

Gouvemeur Marble Co.. rll9. 
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Gowanda, sand^and gravd, r57;^nat- 
ural gas, r67. 

Gowanda Gas Co., r67. 

Graaf, William J., r53. 

Granger, petroleum, r74. 

Granites, r6. 

Graphite, of St Lawrence county, rl23. 

Grattan & Jennings, r50. 

Gravel industry of western New York, 
r57; of Monroe county, r76, r77, i92- 
100; of Onondaga coimty, rll3. 

Graves, Byron J., r97. 

Greece, sandstone quarry, rSO; peat 
deposits, rl05; sand and gravel pits, 
r95, r97, r98, rlOO 

Green farm, Malone, rllS. 

Greenleaf, Halbert S., rt7. 

Greenwood, petroleum, r74. 

Greigsville, salt mines, r59. 

Grenville rocks, area of, r7-8. 

GunnviUe, lime kiln, r55. 

Gutenbury, Theodore, r49. 

Gutherlet, George, r98. 

Guthrie, Edwin, r72. 

Gwinne, C, r45. 

G3rpsum, of western New York, r63; of 
Monroe county, r76, rlOO-3; of On- 
ondaga county, rll3-14. 

Haag, Jacob, r98. 

Haag Bros., pit r94. 

Haake & Son, r53. 

Hale, L. F., rllS. 

Hale, Oscar, rllS. 

Hall, Peter, r97. 

Hall & Sons, r54. 

Halley farm, High Fal\s, rl21. 

Hallock Bros., rl05. 

Halloway estate, Medina, r43. 

Hamburg, deltas, rll. 

Hamilton shales, r108; analysis, rlO?. 

Hamlin, Eugene, r47. 

Hamlin farm, Colton, rl24. 

Hanaway Falls, sandstone quarries, 

rll8. 
Harris, Darwin, r99. 
Harris, Richard, r97. 
Harter, John V., r99. 
Hartley, Edward, r99. 
Harvey, Miles, r71. 
Haskeil, A. W., r50. 



Haslip, Robert, i97. 

Hastings, Grant, rl21. 

Hatcii, E. A., gravel-pits, r99. 

HawleySaltCo., r61. 

Hazen, George, r97. 

Hebbs, James, r99. 

Hebner & Son, r43. 

Heffer, David, r95, r98. 

Hcimes, Anthony, r99. 

Heimlich, John, r55. 

Helageas farm, De Kalb, rl22. 

Helderfoerg limestone of Oneida county, 

rll5. 
Hematite, rl21. 
Henchen, Mrs Virginia, rlOO. 
Henderson, T. H. jr, acknowledg- 
ments to, rlO. 
Hendricks, Steve, rl24. 
Henrietta, roads, r93; clay industry, 

r82; sand and gravel pitB, i98. 
Herkimer, glacial deposits, r22. 
Herkimer lake, r22-23. 
Hermon, iron pyrites, rl24. 
Hewes, George, rOO. 
High Falls, iron mines, rl21 ; graphite 

mine, rl23; mica near, rl24. 
High Falls Pyritc Co., rl24. 
Hill, Harris, r55. 
HiUer, J., r48. 
Hilton, John, r50, r54. 
HUton, W. E., r64. 
Hilton, sand and gravel pits, t96, i97, 

rlOO. 
Hinds, M. Katherine, r45. 
Hindsburg, sandstone quarries, r45. 
Hinnan, A., r96. 
Hiscock, George W., rlOO, rl04. 
Hockens, L., rl24. 
Hodge, Mrs F., rll2. 
Holbrook, C. T., rl23. 
Holbrook, C. T., Co., rl22. 
Holley, sandstone quarries, r43, r44, 

r45. 
Holmes, C. H., r55. 
Honeoye Falls, limestone quarries 

near, r81 ; sand and gravel pits, r98, 

r99. 
Hopkins, Robert, i99, rl05. 
Hopkins, T. C, Mineral Resources of 

Onondaga County, rl09-14. 
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Horan estate, Medina, r43. 

Horaeheads, brick works, rl07. 

Howard, Mrs Daniel, r99. 

Howard, Judson, rl05. 

Howell, L. D., r49. 

Hudson Valley, evidences of submer- 
gence, r8. 

Hulburton, sandstone quarries, r43, 
r44, r45. 

Humphrey, oil pool, r72. 

Hunt, J. R, re9. 

Hunt, Stephen, r99. 

Huntington, Mrs George, 1^5, r98. 

Hurd Lime Kihi Co., r89. 

Igneous rocks, r6. 

Hion, glacial deposits, r22. 

Independence, natural gas, r71 ; petro- 
leum, r74. 

Indian Falls, gypsum, r63. 

International Salt Co., r59. 

International Talc Co., rI22. 

Iromohawk river, r22, r31, r33, r34, 
r38, r39. 

Iron mining at Mineville, Essex co., 
rl25-26. 

Iron ore, of Oneida county, rll6; of 
St Iiawrence county, rl20-21. 

Iron pyrites of St Lawrence county, 
rl24. 

Irondequoit, sand and gravel pits, r98, 
rlOO. 

Iroquois Portland Cement Co., r90, i92 

Iroquois Salt Co., r60, r61, r62, r65. 

Irving's Mills, petroleum, r73. 

Ithaca, salt manufacturers, r61, r62; 
cement works near, rI07; mineral 
developments in the re^on around, 
rl07-8. 

Ithaca group, r47. 

Ithaca Red Brick A Tile Co., rl07. 

Ithaca Salt Co., r61. 

James Bros., r45. 

Jamestown, natural gas, r69, r70. 

Jamestown Shale Paving Brick Co., 

r54. 
Jamesville, limestone quarries, rllO, 

rill; gypsum quarries near, rll4. 
Jeffrey Manufacturing Co., rlOS. 
Jenks, Dennis M., r70. 



Jewettville Pressed Brick Co., r54. 
Johnson Bros., rl21. 
Johnsonburg, natural gas, r65. 
Jones, William H., r95, r98. 
Jones & Co., r45. 
Jordan, natural gas, r63. 
Jordon, Mrs Edwin B., r99. 

Kaeser, Lawrence, r50. 

Kaiser, Franz Joseph, r98. 

Kales, J. W., r47 

Kamery, Henry, r46. 

Kearney & Barrett, r45. 

Kecnan, John, r97. 

Keeney, N. B., r49, r52. 

Keith, Charles, r68. 

Keith, G. B., r68, r69, r70. 

KeUey, WiUiam, rl24. 

KeUy, Ezekid, r70. 

Kelly Bros., rl 09. 

Kemp, J. F., mentioned, r7. 

Kennedy, natural gas near, r70. 

Kent Comers, quarry, rll9. 

Keyes, Wayland A., rl05. 

Keyes estate, Holley, r43. 

Kiantone, natural gas, r69. 

Kieffer, Martin, r49. / 

Kingsbury, Frank, r97, rlOl. 

Kirkland Mineral Spring Co.. rll7. 

Ku-kpatrick, W. J., rlOO. 

Klem, Peter D., i99. 

Knapp, Charles H., r99. 

Lackawanna Salt Co., r61. 

Lake George valley, geologic work, r9. 

Laldne, John, rl23. 

Lambertson, sandstone quarry, r47. 

Lamson & Leason, r89. 

Lancaster Brick Co., r53. 

Lancaster Light & Conduit Co., r66. 

Lancaster-Depew Natiu-al Gas Co., r66. 

Lansing & Son, rl 14. 

Laona, sandstone quarry, r47. 

Lauer, F. C, r89. 

Lauer & Hagaman, r79, r89, r96, r99. 

Lead of St Lawrence county, rl21. 

Leary, J. C, rll9, rl20. 

Leet, W. D., r47. 

Leroy , limestone quarries, r49 ; lime- 
kilns, r55; salt production, r59, r61, 
r62; natural gas, r64. _ uJ l j 
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Leroy Stone Co., r50. 

Levalley, John, r45. 

Leverctt, Frank, mentioned, rll. 

Lewiston, limestone quarry near, r49. 

Lily Dale Portland Cement Co., r56. 

Lime industry of western New York, 
r5.5; in Monroe county, r76, r88-90; 
of Onondaga county, rll2-13; of St 
Lawrence county, rl20. 

Limestone quarries of western New 

• York, r48; of Monroe county, r79; 
at Waterloo, rl07; of St Lawrence 
county, rll 8. 

Limestone (town), petroleum, r73. 

Lincoln Park, sandpits, rOS. 

Lincoln Park Sand Co., r94, r98. 

List, Katherine M., rlOO. 

Little Falls, glacial waters, r22; rock 
barrier, r22, r30-33. 

Little Falls quadrangle, rl9. 

Little Valley, natural gas, r70. 

Livingston county, natural gas, r64; 
marl, r76; cement industry, r90. 

Livonia, salt mines, r59. 

Lockport, sandstone quarries, r45; 
limestone quarries, r48, r49; lime- 
kiln, r55; sand and gravel, r57. 

Lockport dolomite, in Monroe county, 
r76, r78, r79, r80 ; weight of cord, r89. 

Logan, W. N., Economic Products of 
St Lawrence County, rl 18-24. 

Ix)ng, William P., r99. 

Long lake sheet, mapping of, r6. 

Lower Helderberg limestone of Onon- 
daga county, rl 10-11. 

Lower Helderberg shales, rl08. 

Ludlow^'ille, salt plants, r60, r61. 

Lycoming Calcining Co., rlOO, rl02. 

Lyndon, gypsum quarries near, rll4. 

Lynn, Thomas, r92, r98. 

Lyth, John, & Sons, r54. 

Mabbett, F., r47. 

Mabon, Charles E., r49. 

Macadam, r79. 

Macadamizing roads of Monroe county, 

contract* for, r81-82. 
McCam, Samuel C, r98. 
McCarthy, Jerome, r43. 
McCarthy farm. Friendship, r73. 



Mcdintock, J. Y., i93. 
McCormack, Adelbert, r43. 
McCuaker, Mat., r54. 
McCutcheon, C. H., r53. 
McDowell, Benjamin, r98. 
McElroy, Patrick, rl09. 
McEwen, Charies E., r68. 
McMurray, J. C. db A., r54. 
Macomb, lead ore, rl21; apatite, rl22; 

graphite mine, rl23. 
McQuaid, Bishop, r80. 
McVean, Cameron, i97. 
Madison county, gsrpsum quarries, rll2. 
Magnetite ores at Mineville, rl25. 
Mahar, Patrick, r98. 
Maimer, C. J., rl20. 
Malone, sandstone quarries, rll8; iron 

ore near, rl21. 
Manlius, limestone quarries, rllO, rill. 
Manliiis Center, gypsum quarry, rll4. 

Manser, , r50. 

Mansfield, natural gas, r70. 

Maplewood brickyard, r85. 

Marble quarries of St Lawrence county, 

rl 18-20. 

Marcellus shale, r64, r69, rl08. 

Marl, analysis, r92; at Alpine, rl07; in 
Livingston coimty, r76, r90; in Mon- 
roe county, r76, r78. 

Marley farm, near Bowmansville, r66. 

Marsh, Edward, r80. 

Massena, limestone quarries, rllS. 

Bfiaxfield, Herbert A., i99. 

Mayer, Joseph, r47. 

Mayville, natural gas, rQ8. 

Medina, sandstone quarrieo, r43, r44, 
r45. 

Medina Quarry Co., r43, r52, 

Medina sandstone, r8; quarries, r43- 
44, r45, r52; in Allegany county, r63; 
in Erie county, r66; in Livingston 
county, r64; in Monroe county, r76, 
r78, r80. 

Meeskill, Fxiward, i97. 

Meeskill, John, r96. 

Mendon, gravel-pits, r98, r99, rlOO; 
peat deposits, rl05. 

Mendon Center, gAvel-pits, r98, i99. 

Merrick, C. & L., rill, rll2. 

Merritt, £. A., Sandstone Co., rllS. 
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Heamng, Barney, r4d, rS5. 

Mica (.f St l-owrenee county, rl24. 

Miililk'port, fianiletonc quarries, r45. 

Uiles rajm, Scio, r74. 

Mill Grove, limekilDB neAt, rSS. 

Miller, IkTniau.rTS. 

Miller, Mr? John ri>S. 

Miller Salt Co., r61. 

Hills, W,S.,r73. 

Hinenil devdopmenta in the r^on 

around Ithaca, by Heiuiich Ries, 

rl07-8. 
Mineral devi'lopniptits Bt Mineville, by 

Hpinrichltii;9.rl25-2fi. 
Mineral resources of <!)nntidHt!tk rounty, 

by T. C. Hopkins, rlOfl-l-l. 
Mineral water of Ondda county, r1l6- 

17, 
Uineratogy, curatorial work, rl4-I5i 

Held work, rlQ publicationa, r14; 

report on rl4-lS. 
Mineville, miaeral developments Bt> 

bv Ueinrich Ruw, rl25-2S. 
H]nzie,PeterJ.,r97. 
Mitchell, CalMn,rl23. 
Uoeschler Ot1o,T«^I«8. 
Mohawk river, r31, r3S-39i gradation 

ldMns,r39. . 
Hohawk river valley, glacial waters, 

rlQ glacial druinai;'' from Oriakany 

valley to, ri5-3i}, featurea, r30-38. 
Monk, William, i«9. 
Monroe county coiitracta for macad* 

amizinc raads, r91-82. 
HoDfoc couiily :lii<1 cniiliQiioiiM terri- 
tory, economic geology, by C. J. 

Sarie, r75-106. 
Uooera quadran^e, detenmnation of 

■horn Itnea, r9; gladal deposits, t9; 

"Flat Rocks," rlO. 
Moore, Oeorge R., rM. 
Moore, John, r4S. 
Moran, Thomaa, r98. 
Moriey, C, r54. 
Morrison & Whitnpy rl20. 
Morton, sandpits. r<»6. 
Moadle, Aaron, r54. 
Mount Monia, salt plants abandoned, 

rfll; natural gas, i64. 
Mud Creek OU & Gaa Co., r70. 



Mudge, Albert, r97, rlOl. 
Hunger, .-Vndrew, r68. 
Murray, Daniel, rllO. 
Murray, J., rl24. 

Napier, John, r47. 
National Salt Co., r59, rOl, t62. 
National Wall Plaster Co., rn4. 
Natural gas, r63-72j of Onondaga 

TOunlj, rI14. 
Natural Oa« Co., r71. 
Nellia, J. B., r79, r89. 
New, Henry, r97. 
New York city, offices of Medina 



<iu;.r 



. rJH. 



New York Paring Brick Co., rlll. 

New York Pewer Pipe Co., r86. 

Newcomb, S., rl24. 

Newficld, brick plant, rl07. 

Newman, H. L. & W. C, r56. 

Newsome A Co., r4S. 

Niagara county, economic geology, r42. 

Niagara Falls, limestone quarry near, 
r49; limekiln, r56; caustic soda and 
bleaching powder companies, r62. 

Niagara Falls Power Co., r58. 

Niagara formation, rS, r48, r49, rSO. 

Niagara Light, Heat aod Power Co^ 
r66. 

Nice, P. H., r50. 

Nicholls, li.,rl20. 

Nickerson marble quarry, rI19. 

Ninemile creek, r36, r37. 

Nijton, 8. F , r68. 

NiirftOlc. lim<>H(r.M(- quarry. rllS. 

North I'lyiiitT ,-111 Ills I (mu quarry, r47. 

North Collins, natural gas, r66. 

North Ruih, sand and gravel pits, r98. 

Northern Iron Co., rI26. 

Northern New York Marble Co., rU9, 

Nurthiinil..Tl,ina v.-Uaiiic plug, r8. 

Norton OU Co., r74. 

Norwood, limestone quarry, rllS. 

Oakflald, gypsum mills near, r63; gyp- 
sum quarries, rll4. 

Oatka Chemical Co., rl03. 

Oatka Mining Co., tfiO. 

O'Brien, WiUiain, r43. 

Ogden, sand and gravel i»ta, i97, rlOO; 
peat deposits, t\Oi. 
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Oa wells, r72-73. 

Olds farm, Macomb, rl23. 

Olean, trade conditions, r42; sandstone 
quarries, r46, r47; clay products, r63; 
natural gas, r71. 

Oneida, low-level channels from Oneida 
to Rome, r25. 

Oneida county, economic geology, by 
C. H. Smyth jr, rll5-17. 

Oneida quadrangle, rl9. 

Oneida valley, glacial drainage from 
Oneida valley to Oriskany valley, 
r23-25. 

Onondaga county, mineral resources, 
by T. C. Hopkins, rl09-14. 

Onondaga Indian reservation, quar- 
ries, rl09. 

Onondaga limestone of western New 
York, r48, r49, r50, r52; in Monroe 
county, r77, r81; near Ithaca, rl08; 
of Onondaga county, rl09-10. See 
also Comiferous (Onondaga) lime- 
stone. 

Onondaga Pottery Co., rill. 

Onondaga Vitrified Brick Co., rill, 
rll2. 

Ontario Talc Co., rl22. 

Orchard Park, natural gas, r66. 

Oriskany Falls, Helderberg limestone, 
rll5. 

Oriskany lake, r20. 

Oriskany quadrangle, rl9. 

Oriskany sandstones, rlOS. 

Oriskany valley, theoretic levels in, 
r39; glacial drainage from Oneida 
valley to, r23-25; glacial drainage 
from Oriskany valley to Mohawk 
valley, r25-30. 

Orleans county, economic geology, r42 ; 
natural gas, r63. 

Orleans Sand Stone Co., r45. 

Orton, Edward, cited, r67. 

Oswego county, glass sand, rll5. 

Pack, George W., rill. 
Paddock, Sid., rllS. 
Page, p. M., r64. 
Page & Brainard, r54. 
Page & Darrin gas well, r72. 
Palmer, Lucy, rl05. 
Palmer, Milton, rl04. 



Paragon Plaster Co., r211, rll4. 

Pardee, E. S., rlOO. 

Parma, sand and gravel pits, r96, r97, 
rlOO; sandstone quarry, rSl; peat 
deposits, rl04. 

Parma Center, gravel-pits, r97. 

Parma Comers, gravel and sand, r97. 

PavQionSaltCo., r61. 

Peacock, John, rlOO. 

Peari Salt Co., r61. 

Peat deposits, in Monroe county, r76, 
r78, rl03-6. 

Peckham, William F., r97. 

Pedley, William, r9S. 

Pekin, limestone quarries near, r49. 

Penfield, sand and gravel pits, r99 ; peat 
deposits, rl06. 

Penny, W. J., r74. 

Perinton, sand and gravel pits, r99. 

Perry, Fred, r45. 

Perry, William, rl23. 

Perry, sandstone quarries, r47 ; salt pro- 
duction, r60, r61, r62; natural ga8,r^. 

Perrysburg, natural gas, r67. 

Perr>'ville, plaster mill, rll2. 

Petroleum, r72-73. 

Pfaudler Vacuum Fermentation Co., 
r95. 

Philips, A.. r68. 

Phillips, Mahlon, r95, r98. 

Phillips, Marcus H., r43. 

Phoenix Salt Co., r61. 

Pierce, Samuel. rlOO. 

Pierrepont, iron mines, rl21. 

Piffard, salt production, r60, r61, r62. 

Pike's quarry, r79. 

Pit, Gilbert, r98. 

Pittsford, Lockport dolomite, quarry, 
r80; sand and gravel, r99; peat de- 
posits, rl05. 

Plaster mines, of Monroe county, rlOO# 

Pledger, John, rlOO. 

Pleistocene geology, work in, r8. 

Point Abino Sand Co., r57. 

Pomfret, sandstone quarry, r47. 

Port Henry Iron Ore Co., rl26. 

Portage formation, r47, rl08. 

Portland, deltas, rll. 

Portland cement plant, on eastern 
shore of Cayuga lake, rl07. 
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Postglacial marine invasion, history 

of, r8. 
Potsdam sandstone, crustacean trails, 

rlO; of St Lawrence county, rll8. 
Pottery clays, r 1 11 . 
Pottery industry of Monroe county, 

r86. 
Pratt, 0. 9., r71. 
Pregler, O. C, r68. 
Producers' Gas Co., r71. 
Purdy, A. F., rll6. 
Putnam county, minerals, rl5. 
Pjrrites of St Lawrence county, rl24. 

Quarry industry of western New York, 
r43-50; of Monroe county, r78-^2. 



I, J. A., rSO, r95, rlOO. 

Rambert, Charles, r89. 

Randolph, natural gas, r70. 

Rann, Horace, r97. 

Rapier, Samuel, r57. 

Rausch, Matthew, r97. 

Red House gas field, r70. 

Reed, F. E., r89. 

Reed & Allen, r45. 

Reese farm. Amity, r74. 

Reinhardt, Valentine, r98 

Remington Salt Co., r61, r62. 

Remington salt plant, rl08. 

Rensch, Mrs Julia, rl05. 

Rensselaer Falls, iron pyrites near, 
rl24. 

Retsof Mining Co., r59, r62. 

Reynolds, , r43. 

Rice, E. I.,rllO. 

Rich, James, rlOO. 

Richmond county, minerals, rl5. 

Ries, Heinrich, report on cement in- 
dustries, rl3; Notes on Mineral De- 
velopments in the Region around 
Ithaca, rl07-8; Notes on Recent 
Mineral Developments at Mineville, 
rl26-26. 

Riga, gravel-pits, r97. 

Riggs, Frank, r47. 

Ripley, natural gas, r68. 

Roads, convict labor on, r51. 

Roberts, J. A., r43. 

Robins, Henry S., r99. 

Robinson, W. H., rl06. 



Rochester, center of various industries, 
r78; clay industry, r82; lime indus- 
try, r88; peat deposits, rl03, rl05, 
rl06; potter\' industry, r86; quarry 
industry, r78; sand and gravel in- 
dustry, r92, r98, rD9, rlOO; sewer 
pipe industry, r86. 

Rochester Brick & Tile Co., r83. 

Rochester German Brick & Tile Co., 
r85. 

Rochester Junction, gravel-pits, r98, 
r99, rlOO. 

Rochester Lime Co., r89. 

Rochester Sewer Pipe Co., r86. 

Rochester shale, in Monroe county, r76. 

Rock, , acknowledgments to, rlO. 

Rock Glen, sandstone quarr}', r46; salt 
works, r62. 

Rockville sandstone quarries, r47. 

Rogers, Joseph, r97. 

Rogerson, J. C, r43. 

Rome, glacial drainage, rll; low-level 
channels from Oneida to, r25; glass 
sand, rll 5, rll6. 

Root, Charles H., rl03. 

Root farm, Colton, rl22. 

Rose, C. C, r65. 

Rose, Henry, r98. 

Rose, Robert, r65. 

Ross, William, r97. 

Rossie, lead ore, rl21. 

Rossie Iron Ore Co., rl20. 

Rounds, Joseph, r46, r47. 

Royal Salt Co., r61. 

Rupp, John B., r48, r52. 

Rush, peat deposits, rl05; sand and 
gravel pits, r98. 

Rushville, natural gas, r64. 

Ryan, John J., r43. 

Ryan, Matthew, r45. 

Sackett Wall Board Co., rl02. 

St Lawrence county, minerals, rlt5; 

economic products, by W. N. Logan, 

rl 18-24. 
St Lawrence Marble Co., rllQ. 
St Lawrence valley, investigations in, 

r9. 
Salina formation, in Monroe county, 

r77. 
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Salt, r59-62; production, in western 
New York, r62; works on Cayuga 
lake, rl07; of Onondaga county, 
rll3. 

Salt vale, salt plant abandoned, r61. 

Sand industry* of western New York, 
r57; of Monroe county, r76, r77, 
r92-100; of Onondaga county, rll3. 

Sandstone of St Lawrence county, 
rll8. 

Saratoga, field work near, rS. 

Sarlc, Clifton J., Economic Geology of 

Monroe County and Contiguous Ter- 

ritor>', r75-106. 
Sauquoit creek valley, glacial waters, 

rl9, r36; theoretic levels in, r36, r3ft. 
Sauquoit lake, r20-21. 
Saxon farm, Hnshton. rll8. 
Scarritt, W. E., r43. 
Schmidt, George W., r53. 
Schmidt, John, r86. 
Schoof, B., r49. 
Schrader, J., r93. 
Schrier, S., r48. 
Schroeder, John, r96. 
Schuesler, E. A., r53. 
Schumacher & Liedennan, r50. 
Schwalbach, Casper, r94, r98. 
Schwalbach, Frank, r94. 
Schwalbach, John, r94. 
Schwartz, F., r96. 
Schweney, John, r99. 
Scio, petroleum, r73. 
Scio Oil & Gas Co., r73. 
Scottsville, gravel deposits, r78, r96, 

rlOO. 
Scranton Sand Co., r57. 
Search, Charles, r98. 
Searl, A., r47. 
Seneca Falls, quarries, rl07; natural 

gas, r63; bed of slip clay, rl07. 
Servoss, Joseph, r45. 
Setter, N., r50. 
Severance, F. M., rll4. 
Sewer pipe iudustrj' of Monroe county, 

r86-88. 
Shafer, C. E., r96. 

Shaw, , r55. 

Shaw, George, r98. 
Sheedy, Thomas W., rllO. 



Sheehan, J. S., r93, r08. 

Sheehan, Michael D., r93, r98. 

Shelby Basm, sandstone quarries, r45. 

Short Tract \nllage, petroleum, r73. 

Sibley, Hiram, estate, r85. 

Sibley\Tlle, sand and gravel pits, r98. 

Silver Creek, deltas, rll-12. 

Silver Springs, salt production, r60, 
r61 , r62. 

Skinner quarry, r43. 

Slack, Michael, r43. 

Smith, Earnest. r99. 

Smith, George L., r96. 

Smith, Henry L., r82. 

Smith, L. C, rl23. 

Smith, Mrs L. Cornelia, r94, r98. 

Smith, Orton, r68. 

Smith <fe Reap, r47. 

Smyth, Chaiies H. jr, Economic Geol- 
ogy of Oneida County, rll5-17; 
cited, r26. 

Smyth, Thomas A., r94. / 

Soda ash, manufacture, rl09. 

Solvay Process Co., rl09, rllO, rill, 
rll3. 

Souter, M., r48. 

South Greece, gravel pits, r97. 

South Pennsylvania Oil Co., r73. 

South Wales, sandstone quarry, r47. 

Spalding, M. W., rl21, rl23. 

Spencerport, sand and gravel pits, r97, 
r98, rlOO. 

Split Rock, limestone quarries, rl09. 

Sprague, Halsie, r99. 

Springville, natural gas, i67; sand- 
stone quarries near, r47. 

Squire, Alexander Petrie, r97. 

Squires, A. R. & Son, r46. 

Stafford limestone, r50. 

Stainthrope, C. N., & Co., r49, r55, r57. 

Standard Oil Co., r49. 

Standard Sewer Pipe Co., r88. 

Steams, J. W., r65, r66, r67. 

Steinwach, Charles, r50. 

Stella Mining Co., rl24. 

Steuben county, natural gas, r71>72; 
petroleum, r74. 

Stevens, E. E., rll9. 

Stockbridge lake, r20, r23. 

Stockton, natural gas, r68. 



IKDBX TO BDFOBT Or DIBBCTOB AND STATE GBOLOOIST 1902 rlS9 



Stone, of Monroe county,' r7S; oC 
OnudA county, rllS; quArriefl of 
weetern New York, r48-62. 

Story, D., rl09. 

Btnub A Meyer, rfiO, r56. 

Stylea, Gporge, rl24. 

Suppe, F. H., Tin. 

Sireden, Mod mnd gnvel pile, r96. 

Sweet, A. L., r45. 

Sweet, C. 4., rlOO. 

Sweet, HnE.,r1 00. 

Syenito., r6. 

"i^yndli:ute"<|VUUTy, r60. 

Syracuse, );lac>ial drunage, rll; lime- 
Btone quarries Dear, rlOQ, rllO; Mlt, 
rll3; wad And gnvel, rll3. 

Syracuae Pottery Co., rill. 

Tklo induatry of flt T,Awrence county, 

rl22. 
TAlcville, talc minea, rl22. 
Tanner, E. R., t79. 

Taylor, , cited, rSfl. 

Taylor, F. B., c-ited, r22. 

TAjlor, Frank, ifl7. 

Teare, C, rtO. 

TennAnt, J. C, rM. 

TerT7 Frank, r^O. 

Thorapkins, John, rlOO. 

Tinker, John, rSl. 

Toby,M.P.,iM. 

Toby, Reuben, rM. 

TonAwandA Bride Co., rS4. 

TooawaimU Iron ft Steel Co., rS3. 

TonAwanda Lime Co., tSS. 

Topognphic aheeta, i«, rl9. 

Ttnumalia of St Lawrence county, 

tl2i. 
Trabold, Henry, rSO, r81. 
IVenton limestone, r30. 
T^OMdale, Warren, i«8. 
Tvlfy,aAltwella,rll3. 
Tnlly limeatone, rlOS; analyns, rl07. 



VdAll, P. 0., r97, rl04. 

Uebelhoer, C, r60. 

Ulster county minenis, rlS. 

Unger, Fred, rS7 

Vnioa Hill, sand and gravel pit4, i99. 

Union Springs, quarries, rl07. 

Union Talc Co., rl22. 



United Natural Gas Cki., t65, t66. 
United States Gypsum Co., rfl3. 
United States Talc Co., rl22. 
Utica, glacial drainage, rll; channeU 

soiitli of r26 chnnnela southeast of, 

r2J-30,aloni?. rll5. 
Utica lake, r22-23, r36; delta plains, 

r39-«). 
Utica quadrangle, rl9. 
Utica shale, r27, r30. 

Tanderhpff farm, Crary's Mills, rl21. 

Vnndorn, A,MI)crt, rfl7. 
Veraon Center lake, r23. 
Verona, glass sand, rll5. 
Vienna, glass sand, rl 15. 
Vogt, J. B., r50. 
Vogt Tirol htTt^, rWI, r81. 
Voisard, Edward T., r48. 
Volcanic action, exhibit to illustrate 
theory of, rl4. 

Wakalee, R., r89, 

Wales Center, quarrv, r47. 

Walrath,'nit.iiins,ril4. 

Waltser, Josrph, rlOO. 

Ward, pet ro]euni,r73. 

Warrter, brick manufacture, rlI2; ce- 
ment works, rll2; natural gas, r63; 
natural mineral water, rll7. 

Warren, Charles, rllS. 

Warsaw, sandstone quarry, r46; salt 
plants, rfiO, r61 ; salt plants aban- 
doned, r61. 

Warsaw Btuestone Co., r46. 

Warsaw Salt Co., r61. 

Waterliiiie in Monroe county, r77. 

Waterloo, limestone quarriea, rl07, 

Watertown, mills, t119, 

Watkins, salt production, rOO, rftl, 
r62. 

Watkina Salt Co., rei, r«2. 

Watson, Tlnim.'u G,, r4a. 

Wayland Portlwd Cement Co., r56. 

Webster, Freeman, rl04. 

Webster, sand and gravel pita, r99, 
rlOO. 

Weeks, J., rlOO. 

Wellman, A. Miner, r63. 

WeUman, Mrs Martha, rQ7. 

Wells, ,rllO. ; 
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Wellsville, natural gas, r71 ; petroleum, 

r74. 
WestlCanada creek, r35. 
West Henrietta, sand and gravel pits, 

r98,i99. 
West Potsdam, quarries, rll8. 
West Rush, gravel-pits, r9S. 
West Union, petroleum, r74. 
West Webster, sand and gravel pits, 

r99, rlOO. 
Westchester county, minerals, rl5. 
Westcott Natiu^ Gas Co., r64. 
Westfield, deltas, rll; sandstone 

quarry, r47; natural gas, r68. 
Weyer, O. W., & Co., r64. 
Wheatland, plaster mines, rlOO; sand 

and gravel pits, r97, rlOO. 
Wheatland Center, plaster mines, rlOO; 

sand and gravel pits, r97, rlOl. ^^ 
Wheatland Plaster Co., rl02. 
Wheeler, B., r47. 
White, Squire, r46. 
Whiting, C. H., r46. 
Whitlock, H. P., Guide to the Mineral- 

ogic Collections, rl4. 
Whitmore, C. B., r45, r50, r52. 
Whitmore, Rauber & Vicinus, r79, r80, 

r82, r84, r94. 



Wilhelm, Quarry, r48. 

Willette, F., r67. 

Williams, Dr, r97. 

Williams, K. B., r90. 

Williams, William, rll6. 

Williams A Johnson, rl20. 

Williamsville, limekiln, r55. 

Willis, H. P., acknowledgments to, rlO. 

Windhauser, John, rlOO. 

Witherbee, Sherman & Co., rl25. 

Witkopf , Henry, r49. 

Woodworth, J. B., field work, rSf.his- 

tory of the post^adal marine^in- 

vadon, r8. 
Worcester Salt Co., r60, r61, r62. 
Wray, William, acknowledgments to, 

rlO. 
Wyoming, salt mine, r60; salt plant 

abandoned, r61. 
Wyoming coimty, economic geology 

r42; natural gas, r64. 

Tates county, natural gas, r64. 
York, talc mines near, rl22. 
York Salt Co., r61. 
Yorkshire Salt Co., r60, r61. 
Young, WiUiam, rl07. 
Youngs, J. S., rSO, r55. 
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Reports 3-18 bound also with museum reports 40-46. 48-56 of which they form a part. Since 
1808 these reports have been issued as buUetms. Reports 3-4 are out of print , other reports with* 
prices are: _ _ 

Report Price Report Price 

8 $.25 13 $.10 

9 .25 14(Ent. bul. 5) .20 

>) 



Report 


Price 


20 


$ 50 


21 


40 


22 


.40 



Report 


Price 


1 


$.50 


2 


.30 


6 


.25 


6 


.15 


7 


.20 



10 .35 15 ( " 9) .15 

11 .25 16 ( " 10) .25 

12 .25 17 ( " 14) .30 



Reports 2, 8-12 may also be obtained bound separately in cloth at 25c in addition to the price 
given above. 

Botanist's annual reports 1867-date. 

Bound also with museum reports 21-date of which they form a part ; the first botanist's report 
appeared in the 21jBt museum report and is numbered 21. Reports 21-24, 29, 31-41 were not 
published separately. 

Separate reports 25-28, 30. 42-50 and 52 (Botany bulletin 3). are out of print. Report 51 may 
be had for AOq; 53 for 20c: 54 for 50c. Since the 55th these reports have been issued as 
bulletins. * 

Deeeriptions and illustrations of edible, poisonous and unwholesome fungi of New York havo 
been putMished in volumes 1 and 3 of the 48th museum report and in volume 4 of the 49th, 51st, 
S2d, 54th and 55tb reports. The descriptions and illustrations of edible and unwholesome species 
contained in the. 49th, 51st end 52d reports have been revised and rearranged, and. combined 
with others more reoently prepared, ooostitute museum memoir 4. 

Xnseum bnlletina 1887-daM. O. 7'o advance subscribers, $2 a year orsoc a 
year for those of any one division: (1) geology , economic geology, mineralogy, 
general toology, archeology and miscellaneous, (2) paleontology, (3; botany, (4> 
entomology. 

Bulletins are also found with the annual reports of the museum as follows: 

BuUeHn Report BuUeHn Report Bulletin Report 

12-16 48, V. 1. 20-25 52, v. 1 35-36 54, v. 2 

ie-17 50 " 26-81 53 " 37-44 " v. 8 

18-19 61 " 82-34 64 " 46-48 ** ▼. 4 

49-64 66, ▼. 1 
TIm SgUTM la partntliMb indioate the bulletin's number as a New York State MoMom bol* 
WliB. 

Oeology. Ol (14) Kemp, J. F. Geolosy of Moriah and Westport TowDshipe, 
Eawz Co. N. X .9 with notes on the iron mines. 38p. 7pl. 2 mape. Sep. 1805. 

IOC. 
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09 (19) MerriU, F: J. H. Guide to the Studv of the Qeologieal OoUections of the 
New York State Museum. 162p. 119pl. map. Nov. 1898. [joe] Nw 
edUion in preparaium. 

OS (21) Kemp, J. F. Geology of the Lake Placid Region. 24p. Ipl. map. 
Sep. 1898. je. 

04 (48) Woodworth, J. B. Fleistooene Geology of Nassau Oounty and Borough 

of Queens. 58p. il. 9pl. map. Dec. 1901. j^je. 

05 (56) Merrill. F: J. H. Description of the SUte Geologic Map of 1901. 42p. 

2 maps, tab. Oct. 1902. loe. 

Q6 Gushing, H. P. Geology of the Vicinity of Little Falls. Herkimer Co. in 

press, 

Crystalline Rocks of the Northeastern Adirondacks In press. 

Kemp, J. F. Crystalline Rocks of Warren and Washington Onunties. In 
preparaiion, 

Woodworth, J. B. Glacial Geology of New York In preparation 

Economic geology. Egl(3) Smock, J: C. Building Stone in the State of 
New York. 152p. Mar. 1888. Ovi of print. 

S?^ (7) First Report on the Iron Mines and Iron Ore Districts m the State 

of New York. 64-70p. map. June 1889. Qui of print. 
Eg8 (10) Building Stone in New York. 210p. map, tab. Sep. 1890 ^oe. 

Eg4 (11) Merrill, F: J. H. Salt and Gypsum Industries of New York. 92p. 
12pl. 2 maps, 11 tab. Ap. 1893. 40c. 

Bg5 (19) Ries, Heinrich. Qay Industries of New York. 174p. 2pl. map Mar. 
1895. joe. 

Eg6 (15) Merrill, F: J. H. Mineral Resources of New Yoric 224p. 2 maps. 
Sep. 1895. soe. 

Eff7 (17) Road Materials and Road Building in New York. fi2p. 14pl. 2 

maps 34x45, 68x92 cm. Oct. 1897. ije. 

Mapit wnarate loc each, 2 for tsc. 

SffS (80) Orton, Edward. Petroleum and Natural Gas in New Yoric. 136p. 

il. 3 maps. Nov. 1899. /fc. 

BgO (85) Ries, Heinrich. Clays of New York; their Properties and Uses. 456p. 
140pl. map. June 1900. Si, doth. 

EfflO (44) Lime and Cement Industries of New York; Eckel, E. G. Chap- 
ters on the Cement Industry. 332p. 101 pi. 2 maps. Dee. 1901. Sje, oMa. 

Xgll (01) Dickinson, H. T. Quarries of Bluestone and other Sandstones in 
New York. 108p. 18pl. 2 maps. Mar. 1903. jje. 

Min«ralofrr. Kl (4) Nason, F. L. Some New York Minerals and their Lo- 
calities. 20p. Ipl. Aug. 1888 [roc] 

US (58) Whitlock, H. P. Guide to the Mineralogic Collections of the New York 
State Museum. 150p.il.89pl. 11 models Sep. 1902. ^oe. 

US (70) New York Mineral Localities. llOp. Sep. 1903. IHk. 

Paleontology. Pal (84) Cumings, E. R. Lower Silurian System of Eastern 
Montgomery County; Prosser, C: S. Notes on the Stratignmhv of Mohawk 
Valley and Saratoga County, N. Y. 74p. lOpl. map. May 1900. ije. 

Pad (39) Clarke, J : M. ; Simpson, G : B. A Loomis, F : B. Paleontologic Papers 1. 
72p. il. 16pl. Oct. 1900. isc 

ConUniM: Clarke, J : If. A R«msrk*bl« Oooarrence of OrthooorM in the Onaoata Bwit of 

the Chenango Valley, N. Y. 
— — Paropaonema cryptophya; a Peculiar Eehinoderm from the Intumeeoene-sooe (Port* 

tupt Rede) of Weetem New York 

Dietyonlne Hexaetinellid Sponiee from the Upper Devonie of New York. 

The Water Biteult of Squaw IsIaBd. Canandaicua Lake, N. Y. 

Simpeon, Q : B. Preliminary Deaenptioot of New Qenera of Paleoioio Rufoee Coraia. 
Loomia, F: B. Silurie Fungi from Weatem New York 

Pa8 (43) Ruedemann, Rudolf. Hudson River Beds near Albany and tbelr 
Taxonomtc Equivalents. 114p. 2pl. map. Ap. 1901. irfe. 

Pa4 (45) Grabau, A. W. Geology and Paleontology of Niagara Falls and 
Vicinity 286p il. 18pl. map. Ap. 1901. 6sc; doth goc. 



ICUSEUH PUBLICATIONS 

Fa5 (40) Rued^nann, Rudolf; Clarke, J: M. A Wood, Elvira. Paleontologio 

Papen 2. 240p. 13pl. Dec. 1901. 400, 
C&nmmtK Roedemuui, Rudolf . TranUm Congionierate of Ryiedorph Hill. 

Qarka, J : M. Umestonei of Ceiitr»l and WMtera New York Interbedded with Bitumin- 

ou* Bhuliw <d the Maroelliui Stage. 
Wood, ElTim. Mareellus Limentonei of LancMter. Erie Co. N . Y. 
Clarke. J: M. New Acelacrioitea. ^ , ^ , ^ 

-——Value of Amnifenia at an Indicator of Freah-water Deponte during the Devonio of 
New York, Ireland and the Rhineland. 

Pa6 (59) Oarke, J : M. Report of the State Paleontologist 1901. 280p. il. 9pl. 

map, 1 tab. July 1902. 4oe. 
F»7 (68) Clarke J: M. & Luther. D. D. Stratigraphy of Canandaigua and Naples 

Quadranglee. 2 maps, in presM. 
Pa8 (66) Clarke, J: M. Catalogue of Type Specimens of Paleozoic Fossils in 
the New York SUte Museum. 848p. May 190af. Si. 20, cloth. 

Pa9 (69) Report of the State Paleontologist 1902. 4d4p. 52pl. 8 maps. 

Nov. 1903. il, cloth. 
Pa 10 Report of the State Paleontologist 1903. In press. 

Zoology. Zl (1) Marshall, W: B. Preliminary List of New York Unionidae. 

20p. Mar. 1892. jc. 
Z2 (9) Beaks of Unionidae Inhabiting the Vicinity of Albany, N. Y. 24p. 

Ipl. Aug. 1890. IOC. 

Z8 (29) Miller, G. S. jr. Preliminary List of New York Mammals. 124p. Oct. 

1899. /fc. 
Z4 (83) Farr, M. S. Check List of New York Birds. 224p. Ap. 1900. 2jc. 
Z5 (88) Miller, G. S. jr. Key to the Land Mammals of Northeastern North 

America. 106p. Oct. 1900. ijc, 
ZB (40) Simpson, G : B. Anatomy and Physiology of Polygyra albolabris and 

Limax maximus and Embryology of Limax maximus. 82p. 28pl. Oct. 

1901. £^sc. 
Z7 (48) Kellogg, J. L. Clam and Scallop Industries of New York. 36p. 2pl. 

map. Ap. 1901. loe. 
Z8 (51) Eckd, E. C. A Paulmier, F. C. Catalogue of Reptiles and Batrachians 

of New York. 64p. il. Ipl. Ap. 1902. /jc 

Eokel, E. C. SerpentR of Northeastern United States. 
Paulmier, F. C. Lisards. Tortoises and Batrachians of New York. 

Z9 (60) Bean, T. H. Catalogue of the Fishes of New York. 784p. Feb. 1903. 

S/,cloth. 
ZIO (71) KellogK, J. L. Feeding Habits and Growth of Venus mercenaria. 30p. 

4pl. Sep. 1903. IOC. 
Farr, M. S. Birds of New. York. In preparation. 
Letson, Elizabeth J. Catalogue of New York Mollusca. In preparation. 

Bntomology. Enl (6) Lintner, J. A. White Grub of the May Beetle. 32p. 

il. Nov. 1888. IOC 

Bn2 (6) Cut-worms 36p. il Nov. 1888. loc. 

Sn8 (18) San Jos^ Scale and Some Destructive Insects of New York 

State. 64p. 7pl. Ap. 1895. ijc. 
Sn4 (20) Felt, E. P. Elm leaf Beetle in New York State. 46p. il. 5pl. June 

1898. <c. 

5«sEnl6. 

Xn5 (28) 14th Report of the State Entomologist 1898. 150p. il. 9pl. 

Dec. 1898. jmc. 

B116 (24) Memorial of the Life and Entomologio work of J. A. Lintner 

Ph.D. State Entomologist 1874-98; Index to Entomologist's ReporU 1-13. 
316p. Ipl. Oct. 1899. ?sc. 
Supplement to 14th report of tne state entomologist. 

Xn7 (26) Collection. Preservation and Distribution of New York Insects. 

36p. il. Ap. 1899. jc 

Sn8(27) Shade Tree Pests in New York State. 26p. il. 5pl. May 1899. jc 

Xn9 (81) 15th Report of the State Entomologist 1899. 128p. June 1900. 

Xnl0(86) 16th Reportof the State Entomologist 1900. 118p. 16pl. Mar. 

1901. jfSC' 
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Xnll (37) Catalogue of Some of the More Important Injurious and 

ficial Inflects of New York State. 54p. il. Sep. 1900. ioc, 
Snl2 (46) Scale Insects of Importance and a List of the Spedes in New 

York State. 94p. il. 15pl. June 1901. 2SC. 
Snl8 (47) Needham, J. G. h Betten, (}omelius. Aquatic Insects in the Adinm- 

dacks. 234p. il. 36pl. Sep. 1901. 4sc. 
JSnl4 (58) Felt, E. P. 17th Report of the State Entomologist 1901. 232p. 

il. 6pl. Aug. 1902. 30c. 
Enl 5 (67) Elm Leaf Beetle in New York State. 46p. il. 8pl. Aug. 1902. /^. 

This it a revision of En4 eontaining the more essential facta observed smre that was preparad. 

aiie(50) Grapevine Root Worm. 40p.6pL Dec. 1902. tse. SesEnlS. 

See En 10. 

Enl7(64) 18th Report of the State Entomologist 1902. llOp. 6pL liay 

1903. 20c, 

&1I8 (68) Needham, J. G. <£ (Ahm. Aquatic Insects in New York. 822p. 52pL 
Aug. 1903. 80c, doth. 

BnlO (72) Felt, E. P. Grapevme Root Worm. 58p. 13pl. Nov. 1903. BOe. 
This is a revision of £nl6 containing the more essential facts observed dnce that was 
prepared. 

2n20 (74) Felt, £. P. A Joutel. L. H Monograph of the Genus Sapeida. 88p. iL 

14pl. June 1904. 2jc, 
^eH, E . P. 19th Report of the State Entomologist 1903. In prstt. 
*otany. Bol (2) Peck. C: H. (Contributions to the Botany of the State of 

New York. 66p. 2pl. May 1887. OtU of print. 

3o2(8) Boleti of the United States. 96p. Sep. 1889 Ijoe] 

Bod (26) Report of the State Botanist 1898 76p.5pl. Oct. 1899. (hU^ 

prim. 

Bo4(28) Plants of North Elba. 206p. map. June 1899. 2ot. 

Bo5 (54) Report of the State Botanist 1901. 68p. 7pl. Nov. 1902. #oe. 

^^(^7)1 Report of the StatetBotanist 1902. 196p.5pl. May 1903. soe. 

Report of the State Botanist 1903. In press. 

Archeology. Arl (16) Beauchamp, W: M. Aboriginal Ghipped Stone Imple- 
ments of New York. 86p. 23pl. Oct. 1897. ^se. 

Ar2 (18) Polished Stone Articles used by the New York Aborigines. 104p. 

35pl. Nov. 1897. ^jc. ^ 

Ap8 (22) Earthenware of the New York Aborigines. 78p. d3pl Dei. 

1898. iPfc. 

Ap4(32) Aboriginal Occupation of New York. 190p. 16pl. 2 mi^. Mw. 

1900. joc. 

Ap5 (41> Wampum and SheU Articles used by New York Indians. 16to. 

28pl. Mar. 1901. joc. 

Are (50) Horn and Bone Implements of the New York Indians. 112p. 4tol 

Mar. 1902. joc. 

Ar7 (56) Metallic Implements of the New York Indians. 94p. 88pl. June 

1902. 2JC. 

Ap8 (78) Metallic Ornaments of the New York Indians. 122p. 37pl. Deo. 

1903. joc 

Ar9 History of the New York Iroquois. In press. 

Perch Lake Mounds. In press, 

Aboriginal Use of Wood in New York. In press. 

Kiscellaneous. Msl (62) Merrill, F: J. H. Directory of Natural History 

Museums in United States and Canada. 236p. Ap. 1903. joe. 
Ms2 (66) Ellis, Mary. Index to Publications of the New York State Natural 

History Survey and New York State Museum 1837-1902. 418p. June 

1903. 7jc,cloth 

JCuseum memoirs 1889-date. Q. 

1 Beecher, C: E. & Clarke, J: M. Development of some Silurian Brachiopoda. 

96p. 8pl. Oct. 1889. Out of print. ^ 

2 Hall, James & Clarke, J: M. Paleozoic Reticulate Sponges. 350p. 11. 70pl. 

1898. Sf, cloth. .... 
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To the Regents of the University of the State of New York 

I submit herewith my report as State Geologist for the fiscal 
year ending Bep. 30, 1903. As usual, this report is mainly 
administrative, and the more important papers based on the 
results of the year's work are issued as bulletins to permit of 
earlier and wider distribution. 

Respectfully yours 

Frederick J. H. Merrill 
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OEOLOOT 

The work of this division has continued along the lines of 
investigation previously in progress. As usual, the autumn, 
winter and spring have been occupied with the preparation of 
maps and other matter for publication, and the summer season 
has been devoted to field work. 

Haps 

The demand for an up to date geologic map of New York, of 
moderate size, has led to the preparation for the publication of 
a new edition on the scale of 15 miles to the inch, which shall 
extend a short distance beyond the New York State boundary in 
all directions, so as to show the geologic relations in the imme- 
diately adjoining territory. Tracings of the 6 mile base map for 
reduction to the scale of 15 miles to the inch were prepared 
under the supervision of Mr 0. 0. Vermeule, while tracings of 
the territory adjacent to New York have been prepared in the 
oiBce by Mr H. H. Hindshaw. The manuscript was placed in the 
hands of the contractors for engraving, Messrs A. Hoen & Co., 
in September, and the map will probably be issued within 12 
months. 

The hypsometric map issued with the 21st Report of the State 
Geologist has met with a reception indicating much appreciation 
of its value, and, in accordance with the request of Professor 
Landreth, is to form a plate in the next report of the State Water 
Storage Commission, by permission of the University. 

Accompanying this report is a map of New York State which 
shows, by various conventions, the distribution of its mineral 

resources. 

Pre-Cambrian and crystalline rooks 

In August the State Geologist took up a comparative study of 
the rocks of eastern Berkshire county, Mass., as an important 
help in working out the classification of the crystalline rocks of 
the Highlands of Putnam county, and the adjacent territory in 
New York, on which he has been engaged at intervals since 1884. 
In this he was aided by Mr H. C. Magnus, who had formerly taken 
part in the work on the Highland area between West Point and 
Peekskill, and who was occupied during the spring with the 
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mapping of that portion of Westchester co. included in the 
Oyster Bay quadrangle. 

Two weeks were spent in the Berkshire region and two weeks 
more in the study of the pre-Gambrian and other crystalline rocks 
on the shores of Long Island sound between New London on the * 
east and Fairfield on the west. 

Then^ returning to Pittsfield, some further time was spent in 
reconnaissance trips from Williamstown on the north to South 
Norwalk on the. south and eastward as far as Springfield. In the 
course of this work much benefit was derived from conferences 
with Professors Dale at Pittsfield, Cleland at Williamstown and 
Gregory at New Haven. 

This woTk has been necessitated by the great mass of geologic 
investigation carried on in western New England during the past 
15 years, on formations in part identical with those of south- 
eastern New York. 

In the Adirondack region. Prof. H. P. Gushing had prepared to 
continue his work of previous seasons, but during the past 
summer the heavy rainfall rendered field work in the woods 
impossible except on comparatively few days. It had been 
intended to finish the mapping of the Long Lake sheet; but, for 
the above reason, only about half of the work was completed. In 
the area covered, attention was mainly centered on the hard 
geology, and the experience of previous seasons was corroborated 
in that the anorthosite was found, in this district, to grade 
invariably into a gneissoid gabbro along its border and to become 
involved with, and apparently cut by, a gneissoid and rather basic 
phase of the adjoining syenite. Later, a short visit was made to 
the Little Falls region to clear up one or two points connected 
with its geology. 

In the office the areal mapping of the Little Falls sheet has been 
transferred by Professor Gushing to the revised map of that quad- 
rangle, which has recently appeared, and the maps transmitted 
for publication. A short report on the petrography of the 
Northumberland rock was transmitted by him for publication in 
the 21st Annual Report of the State Geologist. Much time during 
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the year was devoted to the preparation of a report on the geology 
of the northern Adirondack region; and it is well advanced 
toward completion, so that it will be forwarded for publication 
early next spring. 

Fleifltocene 

During the field season of 1903 Professor J. B. Woodworth con- 
tinued his work on the Pleistocene geology of the eastern part of 
the State. Work was begun in the mouith of April on the remap- 
ping of the Harlem and Brooklyn quadrangles, Mr J. W. Gold- 
thwait being charged particularly with the detailed mapping of 
the outcrops of bed rock not heretofore shown on geologic maps. 
This work was advanced' by Mr Qoldthwait during the summer 
season to the point of showing in detail the surface geology of 
the major part of the soutHem half of the Harlem quadrangle and 
that of the Brooklyn sheet except the area within the city of 
Brooklyn. The plan of showing the position of the hundreds of 
small rock exposures in the former area as an index to the dis- 
tribution of the thin till, rendered the field work necessarily slow. 
Mr Goldthwait, on account of illnese, was forced to leave the 
field in the middle of August and has not since returned to it 
The glacial striation in the nmpped portion of the Harlem area 
was studied in detail and, through the occurrence of newly made 
sections, some advance was made in differentiating into definite 
categories, deposits of drift which heretofore have been repre- 
sented as undifferentiated' glacial materials. Another season's 
field work will be required to complete the area undertaken. 

Several days were devoted by Professor Woodworth during the 
spring and sunmier to following the progress of the borings made 
in the western part of Long Island by the Commission for Addi- 
tional Water Supply. The sections thus obtained threw much 
additional light on the structure of the outwash plain, particularly 
in the area of the Hempstead sheet. A detailed investigation 
was carried on at the same time in the area by the United States 
Geological Survey, a preliminary report of the observations of 
which, including data .from many deep wells privately undertaken, 
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has appeared in various journals. Of the large number of 
samples of gravels^ sands andi clays obtained by the Commission 
referred to, small samples were allotted to the State Museum 
and are now in Mr Woodworth's charge for such use asi can be 
made of them. 

Prom the 6th of July to the 13th of August Professor Wood- 
worth was granted lea^ve of absence in order to attend to his 
duties as in«tructor in one of the summer schools of Harvard 
University. On the 17th of August he proceeded to Norwood 
N. Y., where he was joined by Professor Coleman of Toronto Can., 
and, accompamied' by that geologist, conducted a rapid review of 
the shore lines amd evidences of marine submergence lying between 
Mooers Junction and Adams Center on the southern side of the 
St Lawrence valley. The primary object of this expedition was 
to obtain the expert advice of a geologist whose familiarity with 
the similar phenomena jpn the Canadian side of the St Lawrence 
and Ontario valleys wae deemed of the highest value in settling 
mooted points regarding obscure indications of shore lines in this 
di0trict. 

In the course of this examination, Professor Coleman found 
marine shells {Macoma groenlandica) in clays on the outskirts 
of Ogdeneburg. Later, Messrs Coleman and Woodworth found 
abundant traces of marine shells in stratified sands near the 
boundary line between the towns of Lisbon and Ogdensburg, in- 
cluding Macoma calcarea and one specimen of Cylichna alba, a 
very rare shell within the limits of the State, the only other known 
locality being that at Port Kent, where it was early noticed by 
Professor Ebenezer Emmons, and where but two specimens have 
been collected in the course of this investigation. These Ogdens- 
burg localities are at an elevation of about 275 feet above the sea. 

At Norwood, sewer openings which were made in the summer 
of 1903 revealed many new localities of marine shells, invariably 
Macoma groenlandica. On the hill north of the village, those 
shetls were found in the clays from the; sewer trench at an eleva- 
tion of 360 feet above the sea by the aneroid barometer, or an 
elevation of, 370 feet according to the engineer's levels tied to the 
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railroad elevation at the station. This locality is the highest yet 
reported within the limits of the State. The highest known shell 
locality on the eastern side of the Adirondacks in the Ghamplain 
valley is at about 346 feet on the Saranac river at Preydenburg^s 
mills. A locality on the Big Chazy river near Mooers is at abont 
the same level. These marine shells occur through the clayey 
ground in the village of Norwood (Potsdam Junction of the old 
maps of the State) . This elevation of 360 feet agrees very closely 
according to Professor Coleman with the upper limit of marine 
shells on the north side of the St Lawrence valley near Brockville 
in Canada. Professor Woodworth also reports an occurrence of 
marine shells in gravel pits along the road between Mooers 
Junction and Hemingford, Quebec, near the latter place at 
an elevation of about 270 feet (aneroid). The shells are mostly 
Saxicava rugosa in an excellent state of preservation. 

The locality on the Big Chazy near Mooers was found this sea- 
son and has furnished Saxicava rugosa, Macoma calcarea, M. 
groenlanduxiy Leda arctica^ Yoldia cf. sapotilla, and Balanus sp. 

Marine shells were also observed in a trench in gravels about 1 
mile west of Perry's Mills at an elevation of about 300 feet. 

Mr William D. Stevenson, customs officer at Mooers Junction, 
states that he saw shells at a depth of about 8 feet in a well 
excavated some 16 years ago at McDowell's store near the railroad 
station at Mooers Junction. There is a marked sand and gravel 
delta here at an elevation of 280 feet. 

A few marine shells {Macoma groenlandica) were also seen this 
last season in a small sand hillock at an elevation of 300 feet on 
the north side of Tracy brook in the town of Chazy, where that 
stream is crossed by the state road from West Chazy to Sciota. 

The latter part of August and the first part of September were 
devoted by Professor Woodworth to the completion of the mapping 
and study of the Mooers quadrangle, the work on which had been 
far advanced during the preceding season. Search was directed 
particularly to the finding of marine shells in stream banks and 
to the tracing of the shore lines which traverse this area. This 
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map hsB been prepaied to show the distribution of beaches, 
whether marine or lacustrine. The attempt made last season to 
discriminate the different classes of drift of glacial origin in the 
low submerged tract below the 600 foot line was perforce 
abandoned for most of the area, when it became evident that the 
glacial deposits had been worked over by the action of waves and 
currents during the epoch of submergence so as to confuse and 
commingle materials of diverse origin. 

For the purpose of obtaining information concerning the tilted 
attitude of the beaches and the marine limit in this district^ two 
visits were made to outside points in Canada, the first to the 
vicinity of Ottawa, and the other to the isolated igneous masses 
near St John's and Beloeil, in Quebec. 

In the case of Monnoir or Mt St John near St Gr^oire, no 
definite upper limit of wave action was observed. The northern 
and eastern slopes werre largely bared of drift. What appear to 
be fractures partly filled with blocks riven from their walls, are 
striking features in the upper part of this mount on its eastern 
aspect. The fractures extend in a northwesterly and south- 
easterly direction. Professor Woodworth could not determine at 
the time of his visit that the narrow openings were due to excava- 
tion of nonresistant material by waves. 

A visit to Beloeil showed heavy pebble beaches developed about 
the base of this mountain on the west up to an elevation of from 
310 to 320 feet above sea level by aneroid compared with .the hight 
of the rail at St Hilaire. An ascent of the northwestern part of 
the mountain showed no traces of beaches or wave action, but; the 
slopes were everywhere too steep to record clear indications of 
marine action. 

From Ottawa, a reconnaissance was made of the slopes of 
E^ingsmere mountain, northwest of that city, between Chelsea on 
the Gatineau, and Eingsmere postoffice. Traces of shore lines 
were found between Old Chelsea and Kingsmere postoflSce at 
480, 550, 640 and 705 feet by aneroid set at Chelsea Station. A 
heavy deposit occurs along this road at about 800 feet ; but Profes- 
sor Woodworth was not able to find the criteria which would 
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satisfy one that it marked a shore line ; mnch less that it was of 
marine origin. The ascent was continued at the Kingsmere post- 
office np to 965 feet to the northward, but no definite shore lines 
were seen. 

Professor Woodworth is indebted to the Geological Survey of 
Canada for advice and literature concerning the study of shore 
lines about Ottawa, and particularly to Dr R. W. Ells for person- 
ally conducting him to the Pleistocene phenomena of the Hull 
district. He also wishee to express his obligation to Joseph 
Hobson, chief engineer of the Grand Trunk Railway, at Montreal, 
for information concerning the altitudes of stations on that road. 

During the latter part of the season, Mr P. T. Ooolidge, of 
Watertown Mass., accompanied Professor Woodworth as a volun- 
tary assistant in the search for shore lines and marine shells. 
Mr Ck>olidge reports the finding of Mytilua edulia in the delta 
deposits at Port Kent south of the railroad station. 

Incidentally, Professor Woodworth reports, as having fallen 
under his notice in the course of the above journeys, the occur- 
rence of trails of Protichnites on a ripple-marked sandstone layer 
of the Potsdam at high-water mark under the bank of Lake Cham- 
plain at Port Kent near Trembleau Hall. 

Professor Woodworth has also prepared a report of progress 
on the Champlain district, being essentially an account of the 
general surface geology of the Mooers quadrangle, comprising 
portions of the towns of Mooers, Altona, Chazy, Beekmantown 
and Dannemora. A detailed statement of the results of the study 
of water levels on this area is to be embodied in a report on the 
marine submergence following the glacial period. 

This re])ort forms a Museum bulletin. 

Owing to the absence of Prof. H. L. Fairchild in Europe, no 
investigations were conducted in the work under his charge. 

Economic ET^ology 

In economic geology, papers on peat and gypsum were com- 
pleted by Mr A. L. Parsons and an article on abrasives in New 
York was prepared by Mr H. C. Magnus. 
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A rearrangement of the collections in economic geology was 
made in the early part of the year in order better to display 
them nnder the improved conditions of lighting in the first floor 
of the rear wing^ to which three new windows have been added. 

Mr H. H. Hindshaw, assistant in geology, has been occupied 
with the compilation of statistics of the mineral products of the 
Btate, in editing and reading proof on bulletin no. 62, entitled 
Natural History Museums of the United States a/nd Canada, and 
in completing for the engraver the hypsometric map of New 
York. 

During the past year the Director has been in correspondence 
with the New York State Louisiana Purchase Exposition Com- 
mission in regard to an exhibit of the mineral resources of New 
Y'oric and has attended one of its meetings. It is probable that 
an extensive exhibit from the State Museum will be installed at 

St Louis. 

Mineralogy 

In the division of mineralogy the principal work of publication 
consists of a list of the mineral localities of New York State 
arranged by counties, which has just been completed and will 
be shortly issued as bulletin 70, mineralogy 3. In this work Mr 
Whitlock has systematically arranged in tabular form the data 
collected from various published authorities and embodied such 
notes and additions furnished by field reconnaissance and study 
of specimens in available collections as are necessary to make 
the bulletin a useful work of reference on New York mineralogy, 
to teachers, students, collectors and curators. 

A bibliography, consisting of 231 references to published 
articles on New York mineralogy, is embodied in the text. 

The educational work of the division of mineralogy has been 
advanced by giving two public lectures, in Graduates Hall of St 
Agnes School, on subjects connected with mineralogy. The lec- 
tures were illustrated by 57 lantern slides and 23 slides showing 
artificial crystallizations, which were prepared by the division 
of mineralogy and are available for future work along this line. 

The curatorial work of this division has progressed along sev- 
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eral lines. The plan of placing group and explanatory labels 
throughout the exhibited material has been developed to a con- 
siderable extent. The large collection of duplicate mineral 
material formerly stored in various places throughout the build- 
ing has been assembled, sorted and classified, so that duplicate 
specimens are now readily available. 

Additions to the mineral collections have been made by several 
field excursions, among which may be mentioned in particular a 
collecting trip to the mines of the Newark Cemeht Co. at Bondout, 
which resulted in the acquisition of a large and complete series 
of calcite and associated minerals from that locality. 



PEAT 

ITS FORMATION, USES AND OCCURRENCE IN 

NEW YORK 

BY 
ARTHUR L. PARSONS 

KOTE BY THE STATE GEOLOGIST 

In my 2lBt annual report I published a paper by Dr Heinrich 
Ries on " The Uses of Peat and Its Occurrence in New York," 
which represented the available information at that time. In con- 
tinuation of the work done by Dr Bies, Mr Arthur L. Parsons has 
prepared the following paper, which, while duplicating a part of 
what Dr Bies has published, forms a risumi of our present knowl- 
edge on the subject of this material, which probably in the near 
future will become of economic importance through the develop- 
ment of processes for cheaply making it into available fuel. 

F. J. H. Merrill 
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PEAT 
ITS FORMATION, USES AND OCCURRENCE IN NEW YORK 

PABT Z 

INTBODTrCTION 

The purpose of this paper is to give reliable information con- 
cerning the occurrence, formation and uses of peat, and descrip- 
tions of the principal deposits of this material in this State. 
Geologic considerations have not been taken up in detail, because 
it is chiefly the aim of the author to discuss the economic im- 
portance of the material in agriculture and the arts. Many 
attempts have been made by different people at various times to 
prepare and market peat in New York State, but heretofore the 
undertakings have soon been given up. During the summer of 
1902, when it was almost impossible to secure anthracite coal in 
New York city, peat was brought to the city from some of the 
swamps on Long Island; but, in spite of the demand for fuel, 
there was little or no sale for this material. A careful inspection 
of the more important deposits in the State and a study of the 
fuel value of peat of average composition and the products which 
may be obtained from it have forced on the author the conclusion 
that peat deposits may be utilized to advantage as sources of fuel 
when the material is properly prepared. In most European 
countries peat is used quite extensively, and new processes of 
manipulating the raw material give a product that is finding favor 
in all kinds of manufacturing establishments. 

Peat is thus defined by the Standard Dictionary: "A sub- 
stance consisting of partially carbonized vegetable material, the 
result of the decomposition of various plants (sometimes aquatic) 
in the presence of water; found usually in marshes, bogs, etc. At 
the surface it contains considerable water, but deeper it is more 
compressed and gradually approaches the condition of lignite." 

18 
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It is in fact the first stage in the process of coal formation. The 
definition given above gives only a vague idea of the character of 
the substance, and, in order to understand its nature, it is neces- 
sary to make a study of the conditions governing its formation, 
and to this end a classification and description of swamps and 
marshes must be given. 

The value of the swamps in New York State is ordinarily 
greatly underestimated both from lack of information in regard 
to their extent and ignorance of the manner in which they njay 
be reclaimed for agricultural purposes. Ordinarily unimproved 
swamp land is assessed at about f 5 per acre, but, when this same 
land is drained, it sells ordinarily at from f 200 to f 500 per acre, 
so that, when it is known that the estimated area of the swamps 
of New York is more than ^ of the State,^ the enormous value 
of these tracts is at once apparent. 

It is impossible to give a complete list of the swamps of the 
State, because in many cases the deposits may cover only a few 
acres or even less than an acre, but a study of the topographic 
maps of the United States Geological Survey will give the location 
of the more important ones, though it must ever be borne in mind 
that all swamps are not peat deposits, though all peat deposits- 
are or have been swamps. Many of these swamps are spoken of 
as muck swamps even when the best of peat is found in them, 
and the term peat is not common in referring to swamp deposits in 
this country. The reason for this is undoubtedly the fact that' 
peat is used in this country almost entirely as a fertilizer. The 
original meaning of the word muck is moist manure. From its 
resemblance to stable manure, peat came to have the same name^ 
more particularly because the two were commonly mixed to make 
a compost. The name thus came to be applied to peat when used 
as a manure. Again, peat containing a large percentage of ash is 
known as muck, possibly from the fact that this kind of peat would 
be used as a manure, while the better peat was saved for fuel. 

^Shaler estiinates the area of inundated lands in New York State to bt 
between 2000 and 3000 square miles. U. S. Geol. Sur. 10th An. Rep't, p.311. 
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In general; a swamp or marsh is formed when the drainage in 
any locality is so arrested that sufQcient water, is retained to 
prevent complete decay of the vegetable matter that may be de- 
posited. The greater amount of vegetable matter that accumu- 
lates in a swamp is not due to the increased luxuriance of the 
vegetation ; in fact, the amount of vegetable matter that may be 
deposited on the uplands may be greater than that which accumu- 

• 

lates in a swamp. On the upland, where the drainage is unim- 
peded, any accumulation of vegetable matter is exposed to frequent 
alternations of moisture and drouth, which hasten the process of 
decay; but in a swamp, where the moisture is always about the 
same, the decomposition is very slow, and is rather a process of 
deoxidation than oxidation, or decay. The various processes of 
decomposition are well shown in a fence post when set in 
moderately moist soil. The portion above ground is to all intents 
and purposes in a dry atmosphere, and the rate of decay is very 
slow. For a few inches above and below the surface of the 
ground the decay is very rapid, because the soil retains the 
moisture after rains; but in time of drouth this part becomes 
dry. This alternation of moisture and drouth furnishes an ideal 
condition for decay, and, when a post breaks, it is invariably at 
this point. Below this zone of decay the moisture is more con- 
stant, and the decay is less, and in many eases, when an old post 
is dug up, it is found to be sound at both ends and almost rotted 
off at the surface of the ground. This will serve as an explanation 
of the fact that all that may be left of a great deposit of vegetable 
matter where drainage is unimpeded is a thin deposit of mold, 
while the same amount of vegetable matter in a swamp forms a 
thick bed of peat, which in some cases may be fifty or even a hun- 
dred feet thick. 

Inundated lands 

The most complete classification of inundated lands that has 
come to the notice of the author is the one by Shaler [10th An. 
Rep't U. S. Geol. Sur. p. 264] which is given below. 
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Description of swamps 

The distinction made by Shaler between the terms marsh and 
swamp, confining the former to marine formations and the latter 
to fresh-water deposits, is one which might be carried still farther 
to distinguish between bog, mire, morass etc. It seems to be the 
general impression that all these wet lands are areas of soft, 
black mud and slime overgrown to a certain extent with marsh 
grasses and cat-tails, which form a mire that is absolutely im- 
passable, whereas most fresh-water swamps have a floor of moss 
or interlaced roots and fallen trees which make a perfectly safe 
foothold for the person who may attempt to cross. 

In New York State examples of all the above mentioned classes 
of swamps are to be found with the exception of the mangrove 
marshes. As a rule, only the fresh-water swamps of the State 
are of any importance as sources of peat, though the value of the 
salt marshes, if reclaimed, would be very great as farm or garden 
lands. 

Marine marshes. The four classes of marine marshes, though 
entirely distinct, are not as widely separated as appears at first; 
they are in fact separate steps in the same process. For a 
strictly logical classification the arrangement would be, (1) eel 
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grass areaS; (2) mud banks, (3a) gvabs marshes and (3b) man- 
grove marshes. yi 

These marine marshes are in most cases formed in bays where 
the wave action is slight. Their history in general is as follows : 
The waves wear away large quantities of material from rocky 
headlands and beds of glacial drift. The rock fragments are car- 
ried to adjoining beaches, where the pebbles are slowly ground to 
a fine mud, which may be carried by even a slight current to a 
great distance. Clay from the drift is reduced to the same condi- 
tion. The mud is not deposited to any great extent where the 
waters are disturbed ; but, when it is driven into protected bays, it 
slowly settles and forms a bed on which a crop of eel grass 
rapidly springs up. These eel grass fields are usually covered 
with 3 or 4 feet of water at half tide, when the tidal current is 
greatest. On account of the habit of the plant, the tidal current 
is practically stopped where the grass is growing, though .the 
water above the grass is usually more or less laden with fine 
mud, which slowly settles to the quiet water below and, becoming 
entangled by the stems of the grass, gradually increases the thick- 
ness of the deposit in this place. The dying portions of the eel 
grass and the bodies of many Crustacea and Mollusca are depos- 
ited with this mud and rapidly increase the thickness of the 
deposit. When the deposit reaches such a thickness that it is 
dry at low tide, the eel grass ceases to grow, and the increase in 
the deposit comes entirely from the sediment borne in by the tide. 
On the highest part of the mud flat thus formed, grasses and other 
forms of vegetation begin to grow and gradually form a covering 
which raises the level of the marsh so that it is only overflowed 
by the highest tides. Sometimes the mud flat between the eel 
grass area and the grass marsh is as much as a mile wide, but 
this is exceptional. The growth of the deposit is more rapid in 
the grass marsh than in the eel grass area, because the plant, 
leaves and stems are larger, and for this reason gather sediment 
more effectively. The grassy marshes are more carbonaceous 
than the eel grass areas, but they rarely contain 50)^ of carbon 
and usually do not furnish a supply of peat suitable for fuel. 
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When reclaimed by drainage, they make excellent garden land, 
though the cost of drainage is greater than in the case of most 
fresh-water swamps. 

Mangrove marshes. South of Femandina and thence through- 
out Florida, mangrove marshes take the place of grass marshes. 
The roots of the mangrove develop in salt water, and the plant 
spreads by means of rootlike processes which implant themselves 
in the marine mud, while the tree itself is entirely above water. 

Fresh-water swamps. Though marine marshes and fre^-water 
swamps are sharply defined in the character of the v^etation 
and in the periodicity of inundation, the two have their point of 
meeting in the estuarine or delta swamps. It is hard to draw the 
line of distinction between the different classes of fresh-water 
swamps and a study of conditions will force on the student the 
conclusion that all fresh-water swamps are modifications of lake 
swamps. The causes of lake formation in general will not be dis- 
cussed for the reason that this article has only to do with lake 
filling. A logical treatment of the subject might start with a 
discussion of any one of the four classes of fresh-water swamps, 
but for convenience the author will discuss them in the order 
given below : 

1 Lake swamps 

la Lake m€trgins 
lb Quaking bogs 

2 River swamps 

2a Terrace 

2b Estuarine or delta 

3 Upland swamps 

3a Climbing bogs 
3b Wet woods 

4 Ablation swamps 

Lake swamps. Near the shores of almost any lake or pond a 
growth of rushes and other aquatic plants may be seen, and 
usually they are found more abundant in sheltered bays where the 



24 NEW YORK STATE MUSEUM 

waves have very little effect. This growth of planita retards the 
motion of the water, so that any sediment which may be in the 
water is deposited, and at the same time the shore is uot sub- 
jected to the beating of waves. Under these conditions a fringe 
of moss springs np and rapidly spreads ont over the surface of the 
water. Just a little in advance of the mossee a floating mat of 
cat-taile is usually found, which is an important help in the 
spread of the moss by furnishing greater protection from the 
waves than is given by the rushes alone. Though these mosses 
grow most luxuriantly in such locations, the growing part must 
be slightly above the water level, and the cat-tails furnish a sup- 
port on which the mosses grow more rapidly than when alone, 
because more of the growing part is above the water. 

As soon as the moss has formed a mat over the surface, certain 
grasses and ferns spring up and add to the deposit of organic 
material formed by the dead plants. As the mat becomes deeper, 
heath plants begin to grow and by their more woody stems help 
to make a more porous deposit, oni which larger bushes take root. 
As soon as the mat becomes deep enough to reach the bottom of 
the lake near the shore, the deposit gradually rises above the 
level of the waters of the lake, and small trees find suitable con- 
ditions for their growth. The effect produced by the trees and 
bushes is to form clumps of vegetation above the general level of 
the moss, so that many trees which ordinarily are not supposed 
to endure such moist conditions grow in luxuriance. 

Such a bog in time will entirely cover the lake, and the zone of 
rushes and water lilies will be the first to be eliminated, then the 
cat-tails disappear, and the moss and other plants will occupy the 
entire surface. In the center of the lake a quaking bog will be 
left ; but, by the gradual filling both by pressure from the growth 
of the lateral deposits and by the deposition of decomposed parti- 
cles from the overlying vegetation, the bog become® a solid mass 
of peat.. As soon as this occurs, the level of the entire bog be- 
gins to rise, and the spread of bushes and trees over the entire 
surface is very rapid. 
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In some oases the floating bog becomes heavier than the water 
and '^ either breaks and sinks suddenly to the bottom or is slowly 
and gradually lowered into it and covered with water ."^ Authentic 
instances of such sinking are rare; but about the year 1500 a 
forest in the Yaldes-Ponts sank in one night, giving place to the 
Lac d'Etaill^res. In this way most, if not all^ of the submerged 
forests have probably been formed and brought to their present 
position, and it is the most logical explanation that can be given 
for the alternation of peat and marl in many swamps. 

Biver iwamps. Terrace swamps are in certain respects merely 
modifications of lake swamps and are formed in depressions in 
river valleys. These depressions are caused in a great measure 
by the deposition of sediment near the river bank in time of high 
water, thus forming a dike which prevents any water which may 
overflow from the river from again returning to the watercourse 
when the flood recedes. The pools formed in this way become 
more or less covered with swamp vegetation and in time are filled 
with, a deposit of impure peat and muck. The oxbows or moats 
of a river system, when cut off from the river, form pools which 
fill up in the same manner as a lake, though floods leave deposits 
of mud on the surface of the vegetation, thus forming a more 
mixed depo€dt than is formed in a true lake, where little sediment 
can reach the still water beneath the floating vegetation, and none 
at all can go above it. 

Delta or estuarine swamps. The dikes or levees formed by a 
river naturally extend to its mouth and are gradually extended 
beyond the shore line. In many cases the river breaks through 
this wall and may have several outlets, thus forming a delta. The 
sjyalce between these outlets is usually lower than the banks of 
the river, and swamp vegetation springs up and a delta swamp is 
the result. In case this delta is at the head of a lake, the grada- 
tion from the delta formation to the lake margin swamp may 
be so gradual as to make it difficult to tell where the line of 
division should come. True delta swamps are not common in 

^Lesquereaux, L. Pa. Geol. Sur. An. Rep't 1885. p.107-8. 
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New York, though the " vleys," or swampy borders of the Hudson 
come under that head. 

TTpland swamps; Upland swamps are found in regions which 
are approximately level. In a region where the surface does not 
have a fall of more than 4 or 5 feet to the mile, any vegetation 
which may spring up has a tendency to retard the flow of the rain- 
water. When leaves or the trunks of trees fall, they act as a 
sponge and retain the water, thus furnishing better conditions 
for the growth of mosses and grasses. If the plain is originally 
a woodland, the forest may be destroyed by the swampy condi- 
tions thus produced, or it may be replaced by a growth of the 
trees that are ordinarily found in swamps. It may seem far- 
fetched to call such a swamp a modification of a lake swamp; but, 
when one considers that every fallen twig and every root is a dam 
which holds back the water, it is apparent that the whole area 
is made up of little lakes which furnish the proper conditions 
for the growth of the swamp vegetation. In such a 9wamp the 
rush and cat-tails stage may be entirely lacking, and the sphagnum 
and grasses will be the most important factors in the swamp 
formation. 

Climbing bogs. Climbing bogs are the natural spread of any 
swamp to higher levels on account of the great amount of moisture 
that is absorbed by the sphagnum and other mosses of the swamp, 
but they are of no importance in this State. 

Ablation swamps. Ablation swamps, otherwise known/ a» corro- 
sion spring swamps, are not common, but are caused by the gradual 
subsidence of the surface of the ground on account of the solveoft 
action of water on either the surface rock or some of the under- 
lying strata, forming a pool or depression in which swamp vege- 
tation springs up. The solution of salt and gypsum in caitral 
and western New York is without doubt an important factor in 
the formation of swamps in that part of the State, though in most 
cases other causes have an important share. 

Upland swamps and ablation swamps do not depend to such a 
degree on the presence of terrestrial water for their growth as 
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the lake and river swamps, but get a large part of the moisture 
necessary for their formation from a humid atmosphere. In some 
cases springs may furnish the supply of water; and in the case 
of some swamps in glacial kettles the only apparent supply is 
rain water. 

PART 8 

Clasflifioation of peat based on vegetation 
Somewhat dependent on the differences in inundated lands is 
the classification of peat based on the variety of plants which 
go to make up the mass. Though no large mass of peat is made 
up of any one kind of vegetation; yet a general distinction can 
be drawn which is based on the most important class of plants 
present. The following classification is given by Wagner:^ (1) 
"bog peat consisting principally of species of sphagnum; (2) 
heath peat, formed chiefly from the roots and stems of Erica and 
Calluna; (3) meadow peat, formed principally from grass and 
sedges; (4) forest or wood peat, formed from the wood of trees; 
(5) sea peat, formed from sea weeds." 

Some difficulty is encountered in referring some of the New 
York deposits to any one of these classes, because of the many im- 
portant varieties of vegetation present in the same swamp. There 
is no difficulty in referring the Montezuma marshes to the third 
class^ inasmuch as they are principally composed of cat-tails and 
grasses; but in the case of the Cicero and Oak Orchard swamps 
and the Drowned Lands of the Wallkill, it is decidedly a question; 
borings bring up pieces of wood from all depths, and the surface 
is covered with a luxuriant growth of trees, but at the same time 
sphagniim and other mosses form a dense carpet, which rapidly 
covers any fallen trees and may furnish a greater amount of 
material than the trees. Shrubs and heath plants are also found, 
so that these swamps seem to be filled with a more composite 
deposit than is indicated by any of the classes given by Wagner. 

Clasflifioation of peat based on physical condition 

Another classification that has been used is based on the differ- 
ence in texture of the upper and lower layers of the deposit. 



* Wagner, Rudolph. Manual of Chemical Technology. 
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Gleaveland in his mineralogy^ distingaishes between (1) fibrons 
peat, or tnrf, and (2) compact peat, or peat proper. Hi» defini- 
tion and description of peat are so good that I quote them in 
full. 

Peat consists essentially of vegetable matter in various states 
of decomposition ; but is more or less mixed with earths and salts. 
It appears to differ from vegetable earth [or mold] by retaining 
nearly all the principles of the vegetable, though these principles 
may have formed combinations which did not exist in the living 
plant. 

We notice two varieties of peat, depending chiefly on the degree 
of decomposition in the vegetable. (1) Fibrous peat. This 
variety, sometimes called turf, is composed chiefly of vegetable 
flbers, variously interlaced, and united by a slimy, vegetable mat- 
ter in a more advanced state of decomposition. Its texture is of 
course very loose. Hence we perceive the roots, stems and leaves 
of various plants, which grow in swamps, bogs, marshes or heaths; 
indeed, it sometimes seems to be composed almost entirely of 
leaves. When dry, it is lighter and more elastic than compact 
peat, and its color is usually less dark. (2) Compact peat. When 
recently dug, it forms a very slimy mass, soft to the touch, and 
sufficiently tenacious to be cut or molded into small regular solids, 
like a brick. When dry, its texture becomes more or less flrm and 
compact, and it exhibits an earthy fracture. It is harder, heavier 
and blacker than the flrst variety. It embraces few or no visible 
remains of the organic parts of vegetables and seems to have orig- 
inated chiefly from aquatic plants. In some rare instances its 
fracture is glossy like resin. 

The two preceding varieties pass insensibly into each other and 
frequently occur in the same bed. In this case, the upp«r part of 
the bed is loose and fibrous, having undergone only partial decom- 
position ; but, on approaching the lower parts, the remains of the 
vegetable fiber gradually disappear, and the peat becomes more 
compact, in consequence of the more complete decomposition of 
the vegetable and of the pressure of the superincumbent mass. 

Process of peat formation 

The manner in which a peat bog is formed has been described 
under the head of lake swamps, but the process of peat formation is 
a subject for theories. It is known that the vegetable matter loses 
certain percentages of carbon, hydrogen and oxygen, but just what 



^Cleaveland, P. Elementary Treatise of Mineralogy and Geology. 1822. 
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the chemical changes are which take place is unknown. The pro- 
cess of peat formation is the first stage in the formation of coal, 
and the following table^ shows the manner in which peat and the 
principal varieties of coal may be formed from woody tissue by 
the loss of constituents. 

C H O total 

Wood 49.1 6.3 44.6 100 

Loss « 21.6 8.5 29.1 54.1 Lom equivalent to 40% COt 

I Peat 27.6 2.8 15.6 45.9 and 14.2% CH4 

Percentage 60.1 6.1 83.8 100 

L08B 8.1 2.2 21.5 31.8 Lofls equivalent to 29.6% 

II Peat 41 4.1 28.1 68.2 CO« and 2.2% H, uniting 

Percentage 60.1 6 88.9 100 with outside O 

Loss 2 1.6 18.15 21.75 Lofls equivalent to 7.8S% 

III Peat 47.1 4.7 26.45 78.25 COa and 14.42% H«0 

Percentage* 60.2 6 33.8 100 

Loss 18.66 8.26 25.4 «* 47.3 Loss equivalent to 84.9% 

IV Lignite 30.46 3.05 19.2 «= 62.7 CO, and 14% CH4 

Percentage 57.8 5.8 86.4 100 

Loss 6.4 1.96 17.2 25.55 Loss equivalent to 23.6% 

y Lignite 42.7 4.35 27.4 74.45 COa and 1.96% CH4 

Percentage 57.3 5.8 36.9 

Loss 1 1.4 13.75 16.15 Loss equivalent to 8.6% 

VI Lignite 48.1 4.9 80.85 83.85 COa and 12.5% HaO 

Percentage 57.3 5.9 36.8 

Loss 31 5.1 41.9 78 Loss equivalent to 57.6% 

VII Bituminous coal.. 18.1 1.2 82.2 22 COa and 20.4% CH4 

Percentage 82.2 5.6 12.3 

Loss 14.8 4.01 39.46 58.3 Loss equivalent to 54.24% 

VIII Bituminous coal.. 34.3 2.29 5.15 41.7 COa and 4.U1% H oxidized 

Percentage 82.2 5.5 12.3 

Loss 4.3 3.3 37.9 45.5 Loss equivalent to 15.7% 

IX Bituminous coal.. 44.8 3 6.7 54.6 COa and 29.8% HaO 

Percentage 82.2 5.5 12.3 

Loss 84.67 6.03 43.96 84.55 Loss equivalent to 60.79% 

X Anthracite 14.53 .27 .66 15.46 COa and 24.12% CH 4 

Percentage 94.04 1.75 4.21 

Loss 16.a7 5.7 43.12 64.99 Loss equivalent to 59.29% 

XI Anthracite 32.93 .6 1.71 36.01 COa and 5.7% H oxidizad 

Percentifge 94.06 1.71 4.23 

It is seen from the table that the conversion of woody tissue to 
peat, lignite and bituminous coal may be brought about in three 
distinct ways and the change to anthracite may take place in two 
ways with little or no chemical action between the woody fiber and 
outside material. The probable stages in the change are indicated 
in numbers I, IV, VII and X. 

By reference to this table it will be seen that peat and lignite 
are almost identical, and that the peat is somewhat more 

* Biscbof, Gustav. Elements of Chemical and Physical Geology. 1 :27^ 
80. Tr. by B. II. Paul & J. Dniramond. 
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decomposed than the lignite. This, however^ is not neces- 
sarily so, for the npper layers of a bed of brown coal may show 
peat, which in all probability wonld not have reached the same 
degree of decomposition as the coal beneath. This gradation from 
peat to brown coal or lignite is shown in a deposit ,of brown coal 
at Qrovetown Ga. 

Prom this table it will be seen that the change from wood and 
moss to lignite and peat consists in the evolution of certain per- 
centages of carbon, oxygen and hydrogen, which leaves a relatively 
increased i>ercentage of carbon and a decreased percentage of 
hydrogen and oxygen. The principal products given off in this 
change are mai'sh gas, carbon dioxid and water. Some nitrogen 
is given off; but this may ordinarily be neglected on account of 
the small amount present, and in cases where large quantities 
may be found, it is probably due to the decomposition of animal 
matter or to the ammonia that is brought down by rains. 
Analyses of the gas given off from peat beds do not give data 
that can be depended on in determining the formation of peat. 
The evidence of this is shown by a comparison of the ansAyeed 
of sphagnum, compact peat and the gas from a peat bed as 
analyzed by Websky.* 

Composition exclusive of ash 

Carbon Hydrogen Oxygen Nitrogen 

1 Sphagnum 49.88 6.54 42.42 1.16 

2 Peat 50.33 5.99 42.63 1.05 

3 Peat....- •. 50.86 5.8 42.57 .77 

1 Sphagnum moss from a bog at Grnnewald near Berlin. 

2 Peat from same place. 

3 Peat from the high moors (Hochmoor) of the Upper Harz, 2500 feet 
above the North sea. 

The analyses of the gas from a peat bed by the same authority 
gives OO2 2.97 ; CH, 43.36 and N 53.67. 

Now, granting that only half the original material in the sphag- 
num had been evolved as gas, it will readily be seen that such 

*The foregoing is quoted from Percy's Metallurgy, where the following 
reference is given: Websky, Justus. Erdmann's Journal ftir Praktische 
Chemie. 1864. 92 :98. 
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a percentage of nitrogen as the result of the decomposition of 
vegetable matter is an impossibility, for the peat contains nearly 
all the original nitrogen of the plants, or its place has been taken 
by nitrogen washed in by rains. Again, though the decomx>osi- 
tion is largely a process of deoxidation, and a much smaller per- 
centage of GOs is given off than is the case when the vegetation 
decays under ordinary conditions, yet the small percentage of 
this gaB givai is probably incorrect, for water takes up its own 
bulk of carbon dioxid, while only about 5^ of its bulk of marsh 
gas is taken up by water. It will thus be seen that the tendency 
is for the GO, to be dissolved in the water and taken from the 
water by Mollusca, while the marsh gas is thrown off into the 
air. In this way the small percentage of CO, in the gas from 
a bog may possibly be explained. In addition, we must account 
for the disappearance of a large percentage of oxygen, which can 
not be accounted for in any other way than by supposing that 
the amount of GO, formed is greater than is indicated by the 
analyses given above. 
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Additional analyses 



SOUUCE 


H.0 


AAh 


Orflranio 
matter 


Authority 


1 Bedford N. H 




7 
4.6 


98 
89.6 


Analyses 1-8 are taken from 


2 Bedford N. H 


6.8 


Geology and Mineralogy of 
the State of New HampShire, 
1844, by Charles T. Jackson. 


3 Canterbury N. H. . . . 




6.2 


98.8 


4 Canterbury N. H 


18.7 


28.4 


62.9 


5 Lyndeborough N. H. 

6 fSraneonia N. H 


21 


12.8 


66.7 






26.8 

6.1 

24.3 

7.27 


78.7 
94.9 
76 
92.78 




7 Merideth N. H 






8 Bedford N. H 






9 St Dominique Can. . 




Geology of Canada, 1868. 


10 St Dominique Can. . 




6.76 
2.16 


98.26 
88.88 


11 Rochester N. Y. ... 


14.47 


Fairchild, H. L. & Bamum, 


12 Rochester N. Y 


14.28 


8.06 


82.72 


£. G. Pinnacle Peat Marsh, 


13 Rochester N. Y 


14.51 


6.08 


80.41. 


Proc. Roch. Acad, of Soi., 
▼.8. Edward Hirschfield, 
analyst. 
R. A. Fisher, analyst. 


14 South Salem N. Y.. 


19.48 


21.27 


69.8 


15 Ardennes, France. . . 


80.6 


8.8 


61.2 


M. Diday, analyst, quoted 
from Taylor's Statistics of 
Coal. 





Connecticut peats^ 








SOURCE 


Analyst 


Org. 
62.42 


Anh 
35.21 


Water 


Plaoe 


1 Goshen Ct 


E. H. Twining 


12.87 


Fresh-water swamp 


2 Goshen Ct 




71.67: 8 


20.88 






8 Goshen Ct 




80.361 4.52 


16.13 






4 MilfordCt 




77.1 


3.28 


19.67 






5 MilfordCt 




84.4 1 2 


13.6 






6 Plainville Ct 




52.1 '29.2 


18.7 






7 Griswold Ct 




52.46134.7 


12.86 






8 Berlin Ct 




69 13.69 
67.05 4.67 


17.41 
33.88 






9 Colebrook Ct 




10 West Cornwall Ct. 




65.4 |14.89 


19.71 


• 




11 North GranbyCt. 




41.16147.24 


11.6 






12 Poquonnock Ct. . . 




76.03 5.92 


18.05 






18 Poquonnock Ct. . . 




74.17 8.63 


17.2 






14 Brooklyn Ct 




76.45J 7.67 


15.88 






15 Brooklyn Ct 




77.52 9.03 


13.45 






16 Brooklyn Ct 




23.88|67.77 


8.35 






17 Brooklyn Ct 




60.1 '25.78 


14.12 






18 Collinsville Ct . . . . 


R. A. Fisher. . 


31.03;57.78 


11.19 






19 Collinsville Ct.... 




15.41:60.01 


34.58 






20 Collinsville Ct.... 


..13.68,29.21 


57.11 






21 New Haven Ct. . . . 


..52.0236.52 


11.46 Salt marsh 


23 New Canaan Ct. . . 


..23.81J68.9 


7.29 Fresh-water swamp 


23 New Canaan Ct. . . 


..23.88 70.16 


5.96 


f ( 


24 New Canaan Ct. . . 




26.44 


66.9 


6.66 


I 


t 



* Johnson, S. W. Essays on Peat, Muck and Commercial Manures. 
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Connecticut peats (concluded) 



SOUBCB 


Analyst 


Org. 
64.28 


Anh 


Water 


Place 


26'Kockvnie Ct 


R. A. Fuller.. 


6.41 


80.86 


Fresh-water swamp 


26 BpckviUeCt 


It 


88.88 


2.21 18,91 


tt 


27 RockriUeCt 


tt 


62.16 


9.68 88.21 


tt 


28 Bix^klYii Ct 

29 New Haven Ct. . . . 
80 Stonington Ct. . . . 


tt 


66.06 


6.87 88.68 


tt 


it 


67.67i27.18 16.8 


tt 


tt 


64.81 


8.68 26.61 


Origioallv fresh, now 
covered with salt 


• 




















water 


81 South Salem N. T. 


tt 

• • 


69.8 


21 . 27, 19 . 48! Fresh-water swamp 


82 SaUsbmyCt 


It 

• • 


66.2816.7 


28.07 


88 Stonington Ct.... 


tt 

• • 


28.87 61.86 


8 . 78 Salt-water swamp 

1 



Ontario peats ^ 



BOO 



1 Welland 

From top to 20 in. depth 

From 20 in. to clay bottom at 42 in. ... . 

2 Beaverton 

From top to 7 in. depth 

From 7 m. to 16 in. aepth. 

From 16 in. to 26 in. depth 

From 26 in. to 40 in. bottom 

8 Perth 

Top5ft 

Top 4 ft 

4 Brunner 

Top 8 ft 

6 Brockville 

Upper stratimi, 8 ft 

Part lower stratum, from 8 down to 5 ft 
6 Rondeau 

Lower stratum beneath surface growth . 



(< 



From stock pile 
7 Newington 

Sample no. 1 . . . 

2... 

8... 

4... 



Water 
in 
oriKTinal 
sample 



Per cent 



82 2 
87.48 



Calculated on 16 % water 
content 



Volatile! 
combus- Fixed carbon ash 
tibles 



82.98 



87.94 
86.66 
87 . 62 
90.12 



Per cent 



59.27 
56.78 



62.98 67.18 
83.81 I 67.58 
84.86 78.6 



Per cent 




56.98 

54.72 
57.81 

60.1 

55.08 
57.16 

58.56 

54.6 

67.99 

56.74 
54.42 

58 . 70 
58 . 15 



21.66 
21.06 

11.67 

10.39 

4.72 

.40 

19.85 
18.92 

15.7 

20.62 
13.73 

28.29 
22.44 
11.06 

27.21 
28.61 
24.78 
25.8 



Percent 



4.07 
7.17 

16.2 
7.08 
6.68 

27.67 

10.48 

8.27 

9.2 

9.8 
14.12 

8.16 
7.96 
5.95 

1.05- 
1.97 
1.57 
1.66 



* Carter, W. B. H. Peat Fuel : Its Manufacture and Use. p.18. 
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Analyses of Irish peat ^ 



SOUBCB 



Philipstown, surface peat. . 
Philipstown, dense peat. . . 
Bog of Allen, surface peat. 
Bo^ of Allen, dense peat . . 
Twichnevin, surface peat . . 

Shannon, surface peat 

Shannon, dense peat 



Oarbon 


Hydrogen 


Oxygen 


58.694 


6.971 


82.888 


60.476 


6.097 


82.546 


59.92 


6.614 


82.207 


61.022 


5.771 


82.4 


60.102 


6.728 


81.288 


60.018 


5.875 


88.152 


61.247 


5.616 


81.446 



Nitrogen 



1.4514 
.8806 

1.2588 
.807 

1.8866 
.9545 

1.6904 



1 Dublin Journal of Industrial Progress. Ash and moisture not given. 

Methods of determiniiLg fuel value 

Though these analyses do not show the exact value of the 
materials for fuel or for fertilizer, they may be used as a standard 
of comx>arison and indirectly assist in determining the fuel value; 
but for accurate results the only method of determining the fuel 
value is by using a calorimeter. In determining the value of 
peat as a fertilizer, it is doubtful whether any of these analyses 
are of any value, as the benefit derived from peat depends not so 
much on the chemical composition as on the mechanical effect on 
the soil and its property of absorbing ammonia. In* determining 
the value of fuels, it is necessary to have a unit of measurement ; 
and in England, the United States and among most English-speak- 
ing people this standard is the British thermal unit, while in 
France and Germany the standard unit is the calory. 

Inasmuch as fuels are composed for the most part of carbon and 
hydrogen', it has been agreed in the scientific and) commercial 
world that all the carbon must be burned to carbon dioxid and all 
the hydrogen must be burned to water in determining the value 
of any fuel. The sulfur and nitrogen are ordinarily neglected in 
these determinations. The amount of heat absorbed by a unit of 
pure water when its temperature is raised 1° F. is known as the 
British thermal unit. Ordinarily the unit of water is the pound ; 
and, as heat and dynamic energy may be considered convertible, 
the value of the fuel in foot pounds may be obtained by multiply- 
ing the number of British thermal units by 772. The calory is the 
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quantity of heat aibsorbed by a unit of pure water wh^n its tem- 
peiature is raised I*' C. Both the gram and the kilogram are used 
as the unit wdghts of water. 

Ad approximation of the result obtained by direct determina- 
tion in a calorimeter may be obtained from the ultimate analysis 
of the fuel by the following formula, which gives the value as 
compared with pure carbon. 

V=d(>i4.26 (EL—i O) 
where 

0=percentage of carbon 

H= ^* . hydrogen 

0= " oxygen 

In this case the amount of carbon, hydrogen and oxygen in the 
fuel must be known, though the sulfur and nitrogen may be 
neglected on account of the small amount present in most cases. 
It will be seen that the only analyses in the tables given above 
that can be used in calorimetric determinations by this method 
are those of Irish peat quoted from the Dublin Journal of Indus- 
trial Progress. Some authors hold that the heat value of a fuel 
may be determined more accurately by using a proximate 
analysis; but this is doubtful, though in the caae of peat a close 
approximation might be obtained in dry fuel. If the volatile 
matter were all marsh gas, the proximate analysis would do as 
well as the ultimate analysis; but the presence of other volatile 
matter complicates the computation. Another method of deter- 
mining the heating power of a fuel is by mixing a given weight 
of the fuel with a quantity of litharge and heating the mixture in 
a crucible; the heating power is in proportion to the quantity of 
lead reduced. Experiments made by Mr C. Cowper gave the 
following results.^ 

10 gn. of Newcastle coal 284 grs. lead 

10 " oven coke 302 " 

10 " common peat, Bog of Allen 144 " 

10 " same coked in crucible 259 " 

*Taylor. R. C. Statistics of Ck)al. Phila. 1848. p. 385. 



38 NEW YORK 8TATB MUSEUM 

From this it would appear that 2 tons of peat are equal in fuel 
value to 1 ton of Newcastle coal. 

PAST S 

Economic value of swamps 

In addition to peat, many valuable materials are found in 
greater or less abundance in different swamps; and some of the 
mare valuable of these and their uses are mentioned with the 
discussion of the uses of peat. 

Timber. The first product that is of utility in many of the 
swamps is the large supply of timber. Many of these tracts are 
covered with a dense growth of white cedar, while others furnish 
large quantities of maple, birch, elm and ash. The growth of 
trees is so rapid that with a little care a continuous supply of 
good timber might be secured. For such a use of the swamps, 
only the wood that has reached its maturity should be cut, thus 
allowing the half grown trees to become of value. The usual 
practice of cutting every tree, whether large or small, greatly 
depreciates the value of any swamp as a timber producer. 

Marsh grass and cat-tails. Large crops of marsh hay are taken 
from some of the salt marshes, and this material finds a good 
market as a packing material. In some swamps the growth of 
cat-tails is so luxuriant that they are cut and prepared for use in 
tight cooperage. 

Moss litter. In sphagnum swamps two kinds of peat are gen- 
erally recognized, the light, fibrous, undecomposed upper layers 
known as fibrous peat and the compact, l)ulpy lower layers which 
are more thoroughly decomposed and form the peat proper. The 
upper portion, which consists of matted roots and dead mosses 
and grasses, is often known as moss litter. Decomposition has 
not advanced to such a stage that the vegetable fibers have lost 
their strength; and, on account of its strength and property of 
absorbing large quantities of liquids and gases, it is extensively 
used in various industries both in this country and Europe. 
Usually the moss litter does not extend for more than two feet 
below the surface, though in swamps that are in colder climates 
the decomposition may never begin. 
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The principal purpose for which moss litter is used in this 
country is for packing trees and plants for shipment. The 
amount that is used in this way is very great, though the extent 
of its use is not realized because the gathering and preparation 
of the litter are not carried on as a regular industry, but each 
nurseryman sends his own men in slack times to the swamps to 
obtain the year's supply. 

The preparation of the moss for this purpose consists merely in 
digging blocks of the material and air-drying them on the surface 
of the bog before hauling them away. When it is used for pack- 
ing, it is pulled apart so as to make it light and flufiFy. No 
particular care is used to get rid of the small sticks that may be 
present, though large pieces of wood are thrown out. In Sweden 
and Germany it has been used for some time in stables as bedding 
• on account of its absorbing such large quantities of moisture and 
gases. It is now used to a slight extent for the same purpose 
in the larger cities of this country. 

In several places in Canada this litter is prepared as an article 
of commerce, and in this case all the sticks are removed, and the 
moss is dried. 

Feat fuel 

The use of peat as an article of fuel has been known in European 
countries from the beginning of the Christian era, and the early 
references to its use would indicate that it had been employed for 
a long time before that. Pliny, in his Natural History, relates 
that '^the Chauci pressed together with their hands a kind of 
mossy earth which they dried by the wind rather than the sun, 
and which they used not only for cooking their victuals, but also 
for warming their bodies." During the Middle Ages frequent 
references to its use were made in leases and other documents, 
but the great increase in its use came with the invention of the 
steam engine and the demand for cheap fuel for generating power. 
Up to that time the only use for peat and other fuel was for 
domestic purposes, and the method then used and still employed 
to a large extent in preparing peat for fuel consists of cutting 
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the peat from the bog in rectangular blocks and spreading these 
blocks on the surface of the bog to dry.' When the greater part 
of the moisture is dried out, the blocks are stacked up like bricks, 
so that the wind has free access to all parts. When thoroughly 
air-dried, this fuel contains in many cases 20fi of moisture, so that 
the full fuel value can not be obtained in burning it because of 
the amount of heat necessary to drive off the moisture. 

Peat prepared in this manner, though ordinarily taken from 
the lower part of the deposit, is bulky and under the best condi- 
tions will not yield more than five ninths as much heat as is 
generated from the same weight of anthracite coal, which is about 
the same result as is obtained by the use of wood, as will be seen 
by reference to the following tables. These show in the columns 
marked A the number of pounds of lead reduced from litharge 
by 1 pound of the respective fuels and in the columns marked B 
the number of pounds of water raised from 32° F. to 212° F. by 1 
pound of fuel. 



Oak 

Ash 

Sycamore 
Beech .. .. 

Birch 

Elm 

Poplar .. . 
Lime . . . . 
Willow .. 

Fir 

Pine 

Scotch fir. 
Hornbeam 

Alder 

Larch . . . . 



PartUIly dried 
Berthier 


Perfectly drj 
Containing t96 water Sehodterand 
Wlnbler Peterson 
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13.27 


30.06 


46.85 


12.5 


28.3 








13.7 
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A B 

Peat from Ham, dep't of Somme 12.3 27 . 9 Berthier 

" Pofli^, dep'tof Marne..... 13 29.2 " 
" Pramont, dep't of Vosgee. • 15.4 34 . 9 " 
« K5nigBbninn,Wnrtembupg 14.3 32.4 " 

" Bog of Allen 14 .4 Cowper 

" Bog of Allen, pressed 13.7 Everitt 

Goppage torf 13 ^ Kane's Indus. 

Besonrces of 
Ireland 

Kilbeggan turf 14 .2 

Kilbaha turf 13.8 

Peat from Ischomx 15.3 34.6 Berthier 

A B 

Peat charcoal from Bog of Allen, upper 27.7 Everitt 

" Bog of Allen, lower 25 .... " 

" Essone 22.4 50.7 Berthier 

« Ham 18.4 41.7 " 

" Seine 17.7 40.1 

« Pramont 26 58.9 " 

Pennsylvania anthracite 30.5 69.1 " 



In order to reduce the bulk and the amount of water, many 
machines have been invented for milling the peat. This does not 
increase the heating power of a given weight of peat that is free 
from water, but is useful in intensifying the heat and simplify- 
ing the transportation problem by reducing the bulk of the peat 
and the amount of water. Most of the peat that is used for manu- 
factures in Europe is compressed, and many attempts have been 
made to introduce compressed peat into general use in the United 
States and Canada. Though peat briquets are cleaner than most 
fuels, their use must of necessity be limited to localities near the 
depoisit on account of the expense of transportation. If, however, 
the peat is charred or coked, and the peat coke briquetted, we have 
a fuel which is nearly if not quite equal to anthracite coal, though 
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heretofore the expense of coking has been so great as to prevent 
its use. 

Methods of preparing peat for fuel. The methods of cutting and 
preparing peat for fuel are many and varied, and the following 
description of the processes used is a condensation of articles by 
Percy, Mason, Dal and Carter. 

Extraction of peat} " Peat is usually of such consistency that 
when the bog in which it occurs admits of being suitably drained 
by the cutting of trenches or otherwise, or does not require arti- 
ficial drainage at all, it can be extracted by hand with the use of 
simple and appropriate tools ; and, for the most part, it has been 
so extracted from time immemorial. 

" Peat, in being extracted by hand, is cut into prismatic pieces, 
which will be designated by the word peats. The superficial 
covering of living, or only slightly decomposed, coarsely fibrous 
vegetable matter must be pared off and thrown aside, as it is 
comparatively valueless for fuel. A straight trench with vertical 
sides, and a convenient length, breadth and depth, is dug in the 
parts so cleared, after which the peat may be cut from each side 
vertically downward, which is the usual course, or horizontally 
and parallel to the trench. The peats are carefully removed and 
arranged so that they may be gradually air-dried^ 

*^ It is obvious that the thinner peats are cut, the more quickly 
will they dry. It is stated that in Bavaria much of the peat there 
used for locomotives is less on an average than 2 inches in 
thickness." 

Cutting peat hy hand in Hanover? The bog having been 
drained by simple trenching, ** the peat is gotten in lengths 10 
feet wide and from 100 to 1000 paces long, excavated cross- 
wise, i. e. in the direction of the width, so that the working face 
is 10 feet broad. It is wholly extracted, either in one working or, 
if the bed be too thick for that method, in one or more successive 
courses. Usually only one length of the dimensions given is cut 
in a year from the same bog. Five workmen are employed, whose 

* Percy, John. Metallurgy, p. 220. 
'Percy, John. Metallurgy, p. 220-22. 
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labor is distributed as follows. One man, the clearer, removes 
with a spade, a layer about 2 inches thick, which has been 
weathered by atmospheric action. Two men, the cutters, are en- 
gaged in cutting the peat, of whom one stands on the top and 
thrusts straight down a long-handled, heavy, iron tool, which cuts 
sods 17 inches long and 5 wide, whilst the other, standing under- 
neath, using a light wooden spade pointed with iron, cuts the peat 
horizontally of the thickness of 5^ inches and conveys it on a 
board to the margin of the trench ; and from time to time these 
men change places with each other. A fourth man, the barrow- 
loader, takes the peats where they are left by the cutters, and, with 
the assistance of the first man, piles them in wheelbarrows. The 
fifth man, the barrow-wheeler, with the help of the first, wheels 
away the peats and by simply upsetting the barrow, arranges 
them in rows tor dtoining and drying, over the surface of the bog 
on one side of the trench, previously cleared and prepared for that 
purpose. The peats, having been left for a certain length of time 
on the drying ground, are carried away by women and gradually 
built up by them in high wall-like rows, care being taken to let one 
row become somewhat dry before another is piled upon it. In 
ordinary weather the peats so arranged are left to dry further for 
about a month; and, when they appear to be dry, but when in 
reality they are only about half dry, they are either carted from 
the bog to be stored up in magazines or piled up in large stacks on 
the bog itself, and there left to be further air-dried." 

Cutting peat by hand, in Ireland} In Ireland, the universal 
practice is to use a " slane " or peat spade. The cutting part is of 
wrought iron and the handle is about four feet long. " The peat 
is cut by thrusting the slane vertically downwards, by pressing 
the foot upon the lateral projecting piece of the handle. With 
a slane of this kind, an able-bodied man will cut about 15 cubic 
yards of peat daily. He cuts and flings as many peats as will 
keep two boys or girls employed in catching. The peats or sods 
are then put into barrows, and wheeled to the nearest convenient 
spot where they may be placed to dry." 

* Percy, John. Metallurgy, p. 224. 
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BroBOWshy'B peat-cutting machined " In North Prussia a peat- 
cutting machine has been employed which has the great advantage 
of being able to cut and raise the peat from a depth of 20 feet or 
more : by means of which, peat, covered by a considerable depth 
of water, may be utilized without the exi>ense of draining. It con- 
sists essentially of a cutter, made like the four sides of a box, but 
with oblique edges, which is forced down into the peat to the 
required depth. A spadelike blade is then driven under the cutter 
by means of levers, whereby the long rectangular prism of peat is 
cut off at the bottom, and the apparatus is then raised. The prism 
is afterward cut up into convenient sized blocks by means of the 
blade." 

French peat-cutting machine? A machine, having the same 
object as that of Brosowsky, is stated to have been invented in 
France about the middle of the 18th century by Eloi Morel. 
Other machines are used in France but the author has been unable 
to secure a good description of them. 

Dredging peat. In some localities where the peat is in a more 
or less mudlike state, so that it will not hold together when dug 
by hand or machine, dredging machines have been used. In 
Holland the peat has been dredged in bags fastened to iron rings, 
so that the water will drain through the bags, after which the 
partially drained mass is laid on drying ground to become thor- 
oughly air-dried. 

Mechanical treatment of pcat.^ Common peat, when cut from 
the bog either by hand or by machine, is so tender and easily 
broken that it will not bear shipment to any distance. Even if 
it had the necessary coherence, it is so bulky compared with coal, 
that its use would compel the construction of larger and more 
costly furnaces in case it were used for metallurgic purposes. 
Many attempts have been made to obviate the difficulties which 



* Percy, John. Metallurgy, p. 225. 

Dlngler's Polytechnisches Journal. 1865. 176:336. 

* Percy. John. Metallurgy, p. 226. 
•Percy, John. Metallurgy, p. 227-29. 
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ordinary air-dried peat presents, and the principal methods em- 
ployed may be classified as follows : (1) condensation of raw peat 
by compression; (2) condensation of air-dried- peat, cold, by com- 
pression; (3) condensation of air-dried peat, hot, by compression; 
(4) condensation of raw peat by pulping, molding and air-drying 
or drying by artificial heat, with or without compression; (5) 
coking. 

1 Condensation of raw peat by compression^ 

Many presses for the compression of raw peat have been con- 
structed from time to time, but they have generally proved fail- 
ures from an economic point of view. 

" The earliest kind of machine for compressing raw peat, that 
is, peat as it comes wet from turbary, was very simple and con- 
sisted of a rectangular frame fitted with a flat piston which might 
be strongly depressed by a lever or otherwise, provision being 
made for the escape of water from the peat during its compres- 
sion. A patent was granted in 1839 to Lord Willoughby de 
Eresby for a machine constructed on that principle.^ " It is re- 
ported that Pemitzsch compressed peat in Baxony so long ago 
as 1821. 

SchafhdutVs press with rotary motion.^ " The first peat-com- 
pressing machine with rotary motion was said to have been in- 
vented by Schafhftutl. Compression was effected by placing the 
peat in frames fixed on an endless chain passing between a pair 
of rolls, set a certain distance apart, grooved rectangularly in the 
direction of their axes, which were horizontal and in the same 
vertical plane." 

Compression ty rolling.^ About 1860, loose textured fibrous 
peat was reduced to about one third its original bulk by being 
passed through iron rolls at Neustadt in Hanover. Before roll- 



* Percy, John. Metallurgy, p. 230. 
*Johngon, S. W. Peat and its Uses. p. 116. 
•Percy, John. Metallurgy, p. 230. 

Vogel, August Der Torf etc. p. 80. 

* Johnson, S. W. Peat and its Uses. p. 119. 
Percy, John. Metallurgy, p. 237. 
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ing, the peat was cut into sods of uniform size, and the product 
burned much more regularly than air-dried peat. 

Mannhardt and Koch's press?- " The principal feature " of 
Mannhardt and Koch's press, ^^ consists in the nse of a pair of 
large horizontal rolls covered with cloth to serve as a filter. On 
the circumference of the roll, ribs of hoop iron are fixed obliquely 
about 1 inch apart, which support drilled iron plates surrounded 
by an endless band of cloth. The wet peat is torn to pieces and 
put into two hoppers, one over each roll, whence it is drawn by 
rake rollers and laid equally upon the cloths moving with the 
rollers; but in its course to the large rolls, it passes through a 
series of three small rolls, fixed above each large roll, whereby it 
is deprived of most of its water. There are thus two streams of 
peat descending from the two hoppers and passing first through 
a pair of small rolls, then through a pair of spiked rolls, and 
lastly through the two large rolls, by which the remaining water 
is pressed through the remaining filter cloth into the interior of 
these rolls. The peat now forms a compact sheet, which is con- 
veyed to a knife-like apparatus, which divides it transversely, and 
then to circular cutters, which divide it longitudinally into blocks 
of the required dimensions. The peat is thus freed from water 
to such an extent that its further desiccation may be effected in 
favorable weather in the course of a few days under covered airy 
sheds, or in unfavorable weather, by artificial heat in suitable 
apparatus." 

2 Condensation of air-dried peat, cold, ty compression^ 

About 1859 a process of condensing air-dried peat was in vogue 
in Lithuania, which consisted in disintegrating and air-drying the 
I>eat by plowing and harrowing the surface of the bog, after which 
the pulverized peat was rammed in a mold by a stamp weighing 
about 200 pounds. This process does not seem to have been gener- 
ally adopted and may be considered as an experiment so far as 
tlie preparation of fuel on a large scale is concerned. 



'Percy, John. Metallurgy, p. 231. 
Vogel, August. Der Torf etc. p. 81. 
-Percy, John. Metallurgy, p. 232. 
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S Condenmtion of air-dried peat, hot, hy compression 
Exter^s process} "Tbis process, it is asserted, has been brought 
to the highest degree of perfection in a large and costly establish- 
ment between Munich and Augsburg where there is an extensive 
range of peaty moorland known as Haspelmoor. The moor is 
worked in rectangular plots 3000 feet long and 1500 feet broad, 
which are pared and then flattened, so that the water may drain 
from the center toward each of the four sides of the plot into the 
surrounding trenches, care being taken that no depressions are 
left in which rainwater might collect and form puddles. The 
surface is plowed to a depth of 2 or 3 inches, and the peat so 
turned up is disintegrated by raking it over two or three times 
with wooden rakee. In sunny and windy weather the peat be- 
comes so dry that in the course of two or three hours it will no 
longer cohere by pressure, though it still retains from 30^ to 40^ 
of water; and, when sufficiently dry, it is heaped together in small 
stacks, to be ready for conveyance to magazines near the works. 
When brought to the mill, the peat is put into a bolting machine. 
The fine peat drops through, while the coarse, which consists of 
lumps and pieces of wood, falls out at the lower end and is used 
as fuel for raising steam. The fine material is heated to 100 
degrees C, and pressed while hot into blocks. The press con- 
sists essentially of a box open at both ends, of the same form and 
area in cross-section as the largest side of a peat block and is 
fitted with a piston which is moved horizontally by means of an 
eccentric. When the piston is withdrawn to the fullest extent, 
hot peat drops into a channel between the piston and the mouth 
of the box and is pushed into the box and compressed by the for- 
ward movement of the piston, block after block being quickly 
formed and thrust out at the opposite end of the box." 

-J Condensation of rate peat hy pulping^ molding and air drying 
or drying by artificial heat, xvith or xoithout compression 
Challeton^s process.^ " Works for carrying out this process 
were erected in 1854 by M. Challeton at Montauger near Oorbeil. 

* Percy, John. Metallurgy, p. 233-36. 

* Percy, John. Metallurgy, p. 237-40. 
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The peat, which is extracted bj cutting or dredging, is conveyed 
to the works in boats by canals in the turbary and put into a 
tank lined with boards and deepening at the bottom toward the 
center. The peat is thence raised by a chain of buckets to the 
hopper of the dividing apparatus, which consists of a series of 
cylinders 4 feet long, but differing in diameter, fitted with knives 
4 inches long and li/^ inches thick. These cylinders rotate 
and tear up the peat, which is next ground in a mill with conical 
surfaces like a coffee mill, after the addition of sufficient water. 
Between the cylinders and the conical mill is a sieve with brushing 
apparatus which retains filaments and grosser particles and 
allows the rest of the peat, now in a mudlike state, to pass 
through. The muddy liquid falls into tanks, where it is agitated 
by a shaft carrying arms, while a atreani of water keeps flowing 
in at the bottom, and the muddy mixture is removed to a certain 
depth from the surface by a chain of buckets and poured into a 
wooden trough communicating with filtering tanks. Heavy ma- 
terials such as sand, fall to the bottom during the agitation and 
are thrown away." After four or five hours, most of the water 
is removed from the peat in the filtering tanks, and the soft 
material can then be divided into blocks in exactly the same 
manner as in the original bog. * 

Weber's process.^ At the works of Maffei & Weber at Staltach 
in Bavaria, " the peat is cut in pieces of about a cubic foot, worked 
into pulp, molded without compression into brick-shape pieces, 
or bricks, as they are termed, and dried under cover, first by 
simple exposure to the air, but afterwards by artificial heat. A 
gradual contraction in drying gives the peat the aspect of com- 
pressed peat and it is in no wise inferior to it, either in tenacity 
or compactness. 

The peat is reduced to homogeneous pulp in a mill consisting 
of a vertical, sheet-iron cylinder, 4 feet high and 3 feet in diam- 
eter, open at the top, in which rotates a vertical shaft carrying 
eight blades. The blades are curved, triangular in cross section, 



* Percy, John. Metallurgy, p. 240-44. 
DiDgler's Poly technisches Journal. 153 : 272-86. 
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and sharp at the convex edgies for the purpose of cutting the 
peat. When the peat is too dry for pulping, water is added. 
Pulping in this process is effected by cutting and not by rubbing, 
as in Challeton's machine. 

" The pulp is molded either in molds such as are used for making 
mud brick, or the pulp is put into pits where the water drains off, 
and the peat is then cut into the required dimensions. After 
being either molded or cut, the peats are air-dried and then 
desiccated in a large building by artificial heat." 

Ldnning'8 process.^ In 1837 a patent was granted to Linning 
" for the preparation of peat by pulping, compressing and mold- 
ing." The pulping was accomplished m a pug mill similar to those 
used in making brick, but fitted with longer and sharper knives. 
The peat was then molded like brick and pressed, after which 
they were dried either in the air or in kilns. 

Buckland's peat machine} This machine " consisted of an ob- 
tuse iron cone having a spiral groove on its exterior and revolving 
vertically and concentrically with the apex downward within a 
hollow cone of iron plate perforated everywhere with small holes 
l^ke a colander. The peat was put into the space between the 
solid and hollow cone and, by the rotation of the former, was 
squeezed through the holes in the latter and extruded in the form 
of wormlike pieces ; as prepared, it was ready for molding, and 
compressed peat bricks were artificially dried." 

SchUckeysen^s peat machine? This machine has been used in 
Germany since about 1860 and with its many improvements is 
probably used more at the present day than any other one 
machine. " The peat is pulped in a vertical cylinder, in the axis 
of which a shaft rotates carrying projecting blades which are 
strong and have cutting edges, and are so placed as to force down 
the peat. The blades are arranged nearly but not exactly, in a 
true^spiral, the effect of which is that they act unequally on the 



* Percy, John. Metallurgy, p. 244. 

•Percy, John. Metallurgy, p. 245. 

•Dlngler's Polytechnlsches Journal. 1862. 165:184 and 1864. 172:336. 

Percy, John. Metallurgy, p. 245-46. 

Johnson, S. W. Peat and its Uses. p. 144. 
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mass and mix and divide it more perfectly. There are no blades 
or projections fixed to the internal surface of the cylinder. The 
pulp is driven out sideways through one or more nozzles inserted 
close to the bottom of the cylinder and issues in the form of a 
continuous block or pipe, that is cut oflE in suitable lengths either 
by hand or by machine. The addition of water is unnecessary 
in any case, indeed the pulp may with advantage be previously 
air-dried." 

Lcavitt*8 peat-condensing and molding mill.^ About 1867, Mr 
T. H. Leavitt, of Boston Mass., took out a patent on a peat- 
condensing mill which consisted "principally of a strong box 
or cistern 3 feet in diameter and 6 feet high." The upper portion 
of the box is divided by a series of horizontal partitions, the upper 
ones being open latticework and the lower ones being .perforated 
with numerous holes. The upright shaft which rotates in the 
center of the box, carries a series of arms or blades extending 
on opposite sides, and, as these revolve, they cut the peat 
and force it through the opening in the diaphragms. The 
lower portion of the box, in place of complete partitions, has a 
series of corrugated shelves extending alternately from opposite 
sides, and the peat is pressed and scraped from these by a series 
of arms. By this series of operations the air bubbles are expelled 
from the peat, and it is reduced to a homogeneous paste. When 
it arrives at the bottom of the box, it is still further compressed 
by the converging sides of the hopper, and it is received in light 
molds which are carried on an endless belt. Powdered peat is 
used for preventing the prepared j)eat from adhering to the mold. 
This prepared peat is then air-dried and is fit for use after about 
10 days. 

Hodge's method,^ About 1866, a method of digging and pre- 
paring peat was devised by Mr Hodges in Canada. The plant 
consisted essentially of a barge, on which was all the machinery 



» Leavitt, T. H. Facts about Peat. p. 60. 

Percy, John. Metallurgy, p. 24G. 

Johnson, S. W. Peat and Its Uses. p. 146. 
'Geol. of Canada. 1866. 

Percy, John. Metallurgy, p. 247-57. 
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for digging and preparing the fuel. At one end of the barge were 
two screw angers, 11 feet in diameter, which bored out the peat 
in precisely the same manner as a common auger bores wood. 
The peat was then delivered into the barge and elevated to a 
hopper, from which it passed to a machine which removed all 
sticks and stones and reduced the peat to a pulpy mass. The 
pulp was then conveyed by a long spout to the surface of the bog, 
where most of the water drained out ; whfen sufficiently dry, the 
mass was divided into blocks and stacked up to be removed, when 
thoroughly air-dried, to market. 

Desiccation of peai} The desiccation of peat is a subject which 
requires special consideration because of the difficulty of remov- 
ing water by artificial means. Thoroughly air-dried peat con- 
tains not less than one fourth of its weight of hygroscopic water, 
which during combustion must be evaporated, thus causing a 
great loss in heat. When wet peat is exposed to artificial heat, 
the exterior dries into a hard crust which impedes desiccation 
and causes the mass to become fissured. When peat has been 
thoroughly dried, if it is exposed to the air, it will absorb so 
much moisture in a short time that it will be in no respect better 
than air-dried peat. Among the various methods for drying peat, 
may be mentioned those of Ekman and Welkner. 

Kilns of a type similar to the one described below are reported 
to have been used in Carinthia and Hanover. It consisted of a 
chamber rectangular in i)lan, of which the walls were vertical and 
the roof arched. About one fourth of the hight from the bottom, 
was divided horizontally into two compartments by an arched 
floor, the upper compartment being intended to receive the peat, 
and the lower one to supply heated air. This lower compart- 
ment was connected with an adjoining fireplace on the outside 
of the chamber. In the wall forming the side of the chamber, 
opposite the fireplace, was a vertical chimney with a damper at 
the top which exceeded the hight of the kiln and communicated 
with the upper chamber. The floor between the upper and lower 
chambers was perforated so as to permit gases to pass through 

'Percy, John. Metallurgy, p. 254. 
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the peat stacked in the upper chamber and the opening from 
this chamber to the chimney permitted the escape of these gases 
and the moisture which was driven from the peat.^ 

Ekman'8 peat kiln.^ This kiln was a model of Schiagel's and 
consisted briefly of a chamber of rectangular cross-section carry- 
ing a horizontal trellis work on which the peats were placed. The 
kiln was heated by the waste gas of an iron finery using charcoal 
as fuel, the blast from which first passed through a spark chamber 
and then was admitted into the kiln through an opening near the 
top. The dried peat was withdrawn through doors at the bottom. 
The flow of the heated gases was induced by an exhaust fan com- 
municating with the bottom of the kiln. 

Welkner's peat kiln.^ An apparatus for drying wood, lignite, 
brown coal and peat by the application of hot blasts, was invented 
by Carl Welkner. " The apparatus is under cover and supported 
by four brackets inserted in brick pillars. When the hot blast 
is let on, the bottom being closed, it descends through openings, 
and then rises through the mass of overlying peat. The drying 
goes on interruptedly, fresh peat being put in at the top as 
fast as dried peat is taken out at the bottom, where it is obvious 
the peat must be driest." 

Desiccation of peat hy centrifugal action.^ Many experiments 
have been made to dry the peat by centrifugal action, the theory 
being that the water would be thrown off and the peat retained 
in the machine. In practice it has been found that, except in 
very coarse, fibrous peat, the loss of peat was too great, as the 
fine material passes through the holes intended for the escape 
of the water. 

5 Peat charcoal or coke^ 

Charcoal prepared from peat in the same manner as is em- 
ployed in manufacturing wood charcoal is so friable and porous 
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as to be of little use in mannfacturlng. It takes fire very readilr 
and scintillates in a remarkable degree when burnt in a smith's 
fire, but it is so tender that it can not be transported to any dis- 
tance without being reduced to powder. On this account, it is 
useless for blast furnaces where ordinary wood charcoal may be 
used, as the weight of the mass pulverizes the coke and chokes 
the Are. 

For two or three centuries, many attempts have been made to 
char peat, and it is recorded that peat charcoal was made in 
the Harz in 1735 and successfully applied on a large scale. The 
earliest English patent for charring peat was granted in 1620 to 
Sir William St John, Sir Giles Mompesson and others, giving 
them the exclusive right "to eharke or otherwise to converte 
into charkcole " every kind of coal, peat or other " combustable 
matter of what nature or qualetie soever the same may be, (wood 
onelie excepted)" for a period of 21 years. As no method of 
charring is specified, it is to be presumed that it was proposed to 
treat the peat in the same manner as wood when it is charred. 
About 1727 a patent was granted to William Fallowfield for the 
use of charred peat in the manufacture of iron. 

Many experiments have been made in charring peat with the 
method commonly used for charring wood, but the result has 
always been a very friable coke. 

Charring in open kilns.^ About the middle of the 18th century, 
kilns of peculiar type were in use at the turbaries of Villeroi for 
making peat charcoal. " They were in the form of an inverted 
cone, on one side of which was a door about 5 feet high and 2 
feet wide. Near the base of the cone an arched floor with holes 
in it for passage of air supported the peat, while underneath the 
little fire necessary- for igniting the peat was placed. When the 
peat is suflSciently lighted, the opening communicating with the 
external air is closed, and the doorway built up with brick." 
After the kiln had been filled with peat, it was covered with 
earth and left to burn; gradually the whole mass would sink 



* Percy, John. Metallurgy, p. 501. 
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down, and, when no more smoke appeared, the charring was 
completed. 

Charring in pits.^ Peat has been charred in pits in much the 
same way as the Chinese process of making wood charcoal. The 
invention of the method as applied to peat is attributed to a 
Frenchman named Baillet. " The pit is described as slightly 
conic, 3 meters deep and 4 meters wide. Around the circumfer- 
ence, which is of brick, eight clay pipes lead to the bottom for 
supplying air to sustain combustion. The pit is closed by a. 
movable, convex cover of sheet iron, like a common dish cover. 
On top is a hole fitted with a movable iron stopper, and there are 
four vents around the border. Below the surface of the ground, 
there is a pipe communicating with the upper part of the pit and 
with a brick tank connected with a series of vessels for the 
reception of tar or other condensable products. The smoke is 
driven through this pipe only when these products are being col- 
lected, at other times escaping through the vents in the top. 
The pit was filled by first leaving channels at the bottom, so 
that air might reach all parts equally, but after the bottom 
arches were formed, the peat was thrown in without particular 
care. After the peat was ignited, the cover was dropped over 
the pit and was itself covered with sod.*' The vents were 
opened at times depending on the nature of the smoke which 
was passing off. 

Charring in ovens? The friable nature of charred peat as pre- 
pared by any of the preceding methods, was attributed to defects 
in the method of preparing. It was supposed that, by inclosing 
the peat in a solid structure, these disadvantages would be 
avoided and a solid charcoal obtained. Various kinds of ovens 
were contrived from time to time to bring about the desired 
result, and it is stated that the first oven was invented by Lange, 
about 1745. This oven " consists of a chamber of iron cylindri- 

* Percy, John. Metallurgy, p. 502. 

* Percy, John. Metallurgy, p. 503 et sequens. 
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cal to about two-thirds its hight and conical the upper third. 
It rests upon an iron bed plate containing a rectangular opening 
over which iron bars are laid to form a grate. The bed plate 
rests upon a chamber of brickwork open at the top and in front, 
where it can be closed by a door; the floor of the chamber is 
inclined from back to front. This chamber is intended for a 
fireplace for wood fuel. Peats are carefully laid over the grate 
so as not to stop the draft upwards from the fireplace. The 
kiln is then filled through the top and wood fire is made in the 
fireplace. After the peat becomes well ignited, the fireplace 
is closed by an iron door. The peat gradually becomes 
heated to redness and shrinks about one-third in volume, fresh 
peat is now thrown in at the top, and this course is repeated 
until the entire contents of the kiln become red-hot. As soon 
as smoke ceases to escape, the top is covered with an iron plate 
and the contents of the kiln are allowed to cool." Charcoal 
made in this way however is found to be very brittle, and there 
is great loss owing to combustion of the lower part and the 
formation of much dust and slack. 

An oven for charring peat by a down draft rather than by 
upward draft, was invented by Hahnemann. This oven con- 
sisted of a circular shaft of brick or stone work 16 feet high and 
7 feet in diameter in the clear. The walls gradually diminish in 
thickness from 2 feet at the bottom to 10 inches at the top* 
The shaft rests upon a solid foundation, the floor is somewhat 
arched with a convexity upwards, and on one side is an opening 
for withdrawing the charcoal. In the circumference of the 
floor is a gutter of glazed tiles, from which a glazed clay pipe 
passes with a slight inclination downwards through the wall 
and communicates with a tank for the reception of any liquid 
which may be condensed. On the middle of the floor stands a 
vertical clay pipe glazed internally, 19 feet high and 16 inches 
wide, and in which, near and around its base, are several holes, 
the total area of which should at least equal the cross-section of 
the pipe. Before charging, the opening at the bottom of the 
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oven is filled up, then the shaft is filled with peats and on the 
top are laid twigs and charcoal which are lighted. When the 
peats at the top become regularly kindled, the open space 
around the chimney is closed, so that the smoke is compelled to 
descend through the peat and pass into the chimney near its 
base and thence rise into the atmosphere; as soon as the con- 
tents have become red-hot at the bottom of the shaft, all open- 
ings are carefully closed and luted and the oven is left to cool." 
Charring in closed vessels "by external fire?- About 1873, a coke 
oven, or rather a still, was invented by Lottmann of Ghlumetz in 
Bohemia. The oven consisted of " an arched mufflelike chamber 
heated by two fires, one on each side, and by a third fire at one 
end under the floor. The central 'fireplace opens into a flue 
running under the floor to the chimney at the opposite end of the 
oven. In the top of this flue are inserted two siphonlike sets 
of cast iron pipes, of which the legs are parallel and which rise 
within the oven to about half its hight. Midway between the legs 
of each of these sets of pipes, the flue is stopped by a vertical 
partition, by means of which the gases from the fireplace are made 
to pass in their course to the chimney through all the four legs 
of the two siphon-like sets of pipe in succession. Provision is 
made for collecting liquid products evolved from the peat during 
its carbonization. The peat which is charred in this oven is hand- 
cut, air-dried peat."^ 

Manufacture of peat fuel in Can^da^ 

Two methods of preparing peat fuel are at present in use in 
Canada, which are in reality but two applications of the same 
process. This process as described by Carter and termed by him , 
" the Canadian process," consists of three steps, excavating, dry- 
ing and compressing. At the Welland bog, a modification of 

* Reports on the Vienna Universal Exhibition in 1873; presented to both 
houses of Parliament. Lond. 1874. pt 2, p. 308-10. Report on peat by 
Mr C. Paget 

* Percy, John. Metallurgy, p. 508. 

■Carter, W. E. H. Peat Fuel: Its Manufacture and Use. Ontario 
Bureau of Mines. Bui. 5. Toronto 1903. p. 23-35. 
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Exter's process is employed, which consists of plowing or harrow- 
ing the surface of the )>og to the depth of about 2 inches and, when 
the peat has become air-dried, scraping it into ridges and then 
conveying in carts or cars to the mill. At the mill the peat is 
screened, then put through a mechanical drier, after which it is 
disintegrated and conveyed to the briquet machine. This press, 
which was patented by A. A. Dickson, depends on the principle 
" that, if a tube of indefinite length be fed with any material, the 
resistance due to friction between the material and tube walls, 
will gradually rise till no more can be forced in. Peat is of such 
a nature that, when once caused to pack in the tube, continued 
pressure on the material generates a rapid and great increase in 
the frictional resistance. For a die or tube 21^ inches in diameter 
a length of 1 foot will give a frictional resistance equal to a 
pressure of 8 tons per square inch on the punch." Difficulty has 
been encountered at the Welland plant from heating the die, and 
water jackets have been used to keep the tubes cool. The con- 
tinued use of similar processes of briquetting peat in Russia, 
Germany and Holland, makes the difficulties here encountered 
seem somewhat surprising. 

At the Beaverton works, the peat is excavated by a machine 
known as the Dobson excavator, which digs the peat and spreads 
it over the surface of the bog to dr}\ The peat is raked by hand 
and scraped into piles in about the same manner as at the Welland 
bog, after which it is taken to the mill. On reaching the mill, it 
is passed through a ^^ disintegrating machine, where it is sub- 
jected to a fierce hail of blows in order to reduce the size of the 
fragments and destroy the minute plant cells of the peat fiber, 
thus permitting the remaining moisture to be more readily liber- 
ated in the drier. The machine consists of a circular sheet iron 
box incasing a horizontal shaft from which project radial cast 
iron arms about 1 foot in length ; through the ends of these and 
parallel to the shaft, run iron rods, each suspending a roll of knob- 
like, cast steel fingers, 4 inches long and free to swing about the 
rod. The shaft makes 400 revolutions per minute, and the steel 
fingers, fiying out radially, dash the peat fragments against a 
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semicircular grizzly set close beneath. Through the one«izteenth- 
inch spaces of this grating, the peat drops as a mixture of fine 
particles and dust, (lamp to the touch." The pulverized peat is 
then passed through the drier, after which it is briquetted in what 
is known as the Dobson press. This press employs a resistance 
block instead of the open tube, and it is claimed that friction is 
almost entirely eliminated. A large number of dies are used with 
each punch, so that the temperature is kept low. " The briquet 
is allowed to remain in the die for one cycle of the system and is 
then subjected to another compression by a second briquet being 
formed on top of it. Immediately after this, it is exx)elled and 
the second block takes its place. It is found- after the first com- 
pression, a certain amount of expansion, about one-eighth of an 
inch in the length of the briquet, takes place, due to the escaping 
of the imprisoned air forced into the briquet by the descending 
punch, and this expansion the second compression counteracts, 
leaving the briquet more solid and compact. There are two 
punches in each machine, and for each punch a die block contain- 
ing eight snugly fitting dies. The dies are heavier in the lower 
end where the compression takes place. The base block against 
which the briquets are formed, remains rigid unless for any 
reason the strain exceeds the working pressure, when a set of 
spiral steel springs on which the block rests take up excess 
pressure and prevent any breakage. The down-thrust of the 
pun<ihes is imparted by two heavy eccentrics faced with roller 
bearings, and with each stroke of the punch the die block 
is turned through one eighth of a revolution. Working in the 
next die to the compressing punch is the releasing punch, 
which expels the finished briquet, while the third receives an 
oil swab, which coats the inside of the die with a film of crude 
petroleum to lessen the friction and facilitate the expulsion of the 
briquet. The two punch system of the press acts reciprocally, a 
stroke being delivered at every half revolution of the eccentric 
shaft. With each down stroke, the compressing punch forms a 
briquet on top of the one previously made in the same die, the 
discharging punch expels from the next die the bottom or com- 



RBPOBT OF THE DIRECTOR AND STATE GEOLOGIST 1903 59 

pleted briquet, the third die receives its coating of oil from the 
oil swab. Power is transmitted through belting to a pulley on 
the pinion shaft and thence by a 5 foot gear wheel operating the 
eccentric shaft. The machine is steadied by a heavy fly wheel on 
each of these two shafts and runs quietly and with little vibration, 
notwithstanding the immense and sudden pressure exerted twice 
every revolution. It makes 50 or 51 revolutions per minute, pro- 
ducing 100 or 102 briquets." 

Peat coke and volatile products 

A plant^ recently installed in Oldenburg, Germany, seems to 
solve the problem of coking peat economically. This is the in- 
vention of Martin Ziegler and is a modification of Lottmann's 
process. The plant consists of five kilns, in which from 10 to 
12 tons of peat are coked in 24 hours, 3 tons of peat giving on an 
average 1 ton of coke. All volatile matter is driven out, and 
the coke burns without flame. The gases from the peat are 
utilized not only for heating the kilns but for supplying the 
boiler of a steam plant with fuel. 

In coking the i>eat, oil and ammonia are driven off in addition 
to the gas, which is used as fuel, and they are saved and sold. 
If such a coking plant were run in connection with a gas plant, 
all the volatile matter could be used to advantage, and peat 
coke could be made with greater economy. 

The following extract from Consular Report 1615- contains a 
description of the Ziegler method: 

Concisely stated, the Ziegler method consists in carbonizing 
peat in closed ovens, heated by burning under them the gases 
generated by the coking process itself. Such a plant is therefore 
self-sustaining, the only fuel required being coal or wood suf- 
ficient to heat the oven for the first charge, when the gases 
generated by the coking process become available and enable the 
operation to be repeated and continued indefinitely. Not only 
this, but the offbeat from the retort furnaces passes on and 
heats the drying chambers, in which the raw, wet peat is pre- 



»Dal, Adolf. Utilization of Peat Fuel in Europe. Eng. Mag. Nov. 1902. 
*U. S. Department of State. Consular Report 1G15. Ap. 8, 1903. p. 6-7. 



so NBW YORK STATE MUSBUM 

pared for the ovens by drying to the point of economical carbonic 
zation. There is transmitted to the department as an exhibit 
with this report a sample of 1 kilogram (1000 grams, or 2J2: 
pounds) of raw peat, and the several products derived therefrom 
by the Ziegler process, each in its due proportion, as follows: 
Three hundred and fifty grams of coke, 40 grams of tar, and 400' 
grams of gas liquor, from which last is derived 6 grams of 
methyl alcohol, 6 grams of acetate of lime, and 4 grams of sul- 
fate of ammonia. If this sample be multiplied a thousand fold 
to a metric ton, and the value of each product given at its- 
present market price in Germany, the demonstration would be 
as follows: 

Description Value 

1 ton (1000 kilograms) of peat, costing, 

dried, 5 marks ($1.19), produces: Marks 

350 kilograms (771.6 pounds) of peat coke. 15.75 $3.75- 

40 kilograms (88.2 pounds) of tar 2.20 .52 

6 kilograms (13.2 pounds) of methyl alcohol 4.20 1 

6 kilograms (13.2 pounds) of acetate of lime .72 . 17 
4 kilograms (8.8 pounds) of sulfate of 

ammonia .88 .21 



Total 23.75 |5.65 



The peat coke produced as the primary product of this process 
is jet black, resonant, firm, and columnar in structure, pure as^ 
charcoal from phosphorus or sulfur, and, having a thermal value 
of from 6776 to 7042 calories, it is so highly prized as a fuel 
for smelting foundry iron, copper refining, and other metallurgi- 
cal purposes that it readily commands from 40 to 50 marks- 
(19.52 to f 11.90) per ton. It is also a high class fuel for smelting 
iron ores, but, as the process is comparatively new and the out- 
put limited, it is as yet too scarce and expensive for blast 
furnace purposes. Crushed and graded to chestnut size, it forma 
an excellent substitute for anthracite in base-burning stoves.^ 
In larger lumps, as it comes from the oven, it fulfils substan- 
tially all the various uses of wood charcoal as a clean, smokeless 
fuel. The cost of a four oven plant, with all apparatus for 
cutting and drying the peat, distilling the gas liquor and ex- 
tracting paraffin from the tar, is given at $95,200. Such a plant 
is reckoned capable of working up annually 15,000 tons of peat, 
the various products of which would sell, at present wholesale- 
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market prices, for 494,100 marks (|117,596). A plant of 12 
oyenSy with all appurtenances complete, would cost |261,800 in 
Germany, and should produce annually products worth |350,000, 
f nmi which, deducting the carefully estimated cost of peat, 
labor, depreciation of property and other expenses — 1179,200 — 
there would remain a profit on the year's operation of |170,800. 
This process is in successful operation at Bedkino, in Russia, 
and the German government has evinced its practical interest 
in the subject by placing at the disposal of the company a large 
tract of pSat-moor lands, the property of the state, on which 
extensive works will be erected during the coming year. 

The products that may be produced by such coking are many 
and valuable, and it is a question whether the by-pioducts may 
oot prove more valuable than the coke. A list of these include 
amimonia, ethyl alcohol, methyl alcohol, acetic acid, benzol, illu- 
minating oils, paraflQn, tar and heavy lubricating oils. With the 
•exception of the ammonia, all these products can be used in the 
^neration of gas if desirable, though ordinarily it would prob- 
ably be more desirable to save each product. 

Among the other uses for which peat has been employed may 
be mentioned the construction of pavements and the manufacture 
of paper and a substitute for terra cotta and papier-mftch^, while 
-carpets, celluloid and antiseptic bandages may be added to the 
list. It has also been employed to a slight extent in tanning. 
As a filtering agent peat charcoal is said to be superior to any 
other, and it is also said to be unsurpassed for use in the manu- 
facture of powder for fireworks. 

Agrionltoral value of peat 

In the United States the way in which peat has been most 
extensively employed is in its character of swamp soil and as 
a fertilizer. The ordinary practice in using the swamp soil is 
to drain the swamp with ditches about 3 feet deep at suitable 
intervals, clear the surface of the woods and bum the stumps 
and loose cap of leaves or moss, after which the land is plowed. 
The application of a dressing of lime is beneficial in neutralizing 
the acidity of the peat. In this way a soil is prepared which is 
imexcelled for raising vegetables and nearly all crops except grain. 
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Many upland soils are improved^ by the application of a dress- 
ing of peat or a compost of peat and stable manure, and the 
benefits derived come from two causes (1) its action in improving 
the texture and other physical qualities of the soil and (2) its 
direct fertilizing value. 

The value of peat in improving the texture of the soil depends 
on (1) its powers of absorbing and retaining water; (2) its 
power of absorbing ammonia; (3) its effect in dissolving mineral 
matters; and (4) its effect on the temperature of the soil. Its 
value as direct fertilizer depends on some of the organic matter 
present, particularly ammonia and the small amount of potash, 
phosphoric acid and lime present. As these direct fertilizing in- 
gredients rarely form 2^ of the entire mass when free from water, 
it will readily be seen that the material as taken from the swamp 
need not be looked on as a source of supply for mineral fertilizers. 
In fact, where swamp soils give the best results, large amounts 
of commercial fertilizers are added, so that the value of peat as 
a direct fertilizer is almost nothing. The action of the organic 
acids present in peat is unknown; and it may be that some of 
these have a decided fertilizing effect, but the probability is that 
they have no fertilizing value, for ordinary crops can not be 
Raised till these acids have been rendered insoluble. 

The principal benefits arising from the application of peat to 
soils come from its mechanical effect, which makes light soils 
more retentive of moisture and ammonia and lightens clay soils. 

Associated prodnots 

Marl. In many swamps, just beneath the peat, is a deposit 
of shell marl. This material, which is nearly pure carbonate of 
lime, is used extensively in the manufacture of Portland cement 
and lime. It is used instead of marble dust as a source of car- 
bonic acid for use in charging soda water and other carbonated 
waters. Frequently the marl and peat are interstratifled, in 



* Johnson, S. W. Essays on Peat, Muck and Commercial Manures. 
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which case the marl usually predominates in the lower strata and 
the peat in the upper strata. 

Clay. The deposits of clay that underlie many swamps are of 
great value when accompanied by marl, with which it is mixed to 
make Portland cement. 

Infusorial earth. In the open waters near the center of many 
bogs certain low grade plants and animals called diatoms and 
infusoriae respectively develop and add their remains to the bog 
accumulations. These plants and animals are composed largely 
of silica, and the remains form a deposit that is known by the 
various names of tripoli, infusorial earth and diatomaceous earth. 
Only two deposits of this material are known in this State, i. e., 
at White lake,, Herkimer co., and Cold Spring Harbor, L. I., but 
careful prospecting will probably reveal other deposits in some 
of the large marshes. The principal purposes for which this 
material is employed are for heat insulation, metal polish and 
the manufacture of dynamite. 

Bog iron ore. Another material that is likely to escape notice 
in ordinary prospecting is bog iron ore, which is found in many 
swamps just below the peat near the margin of the bog. The 
abundance of large supplies of better grades of iron ore prevent 
exploitation of these deposits, though many blast furnaces in 
Europe depend on this kind of ore for their supply. Many 
swamps in the Adirondacks contain large deposits of this material, 
and this seems to be the best locality in the State in which to look 
for this material, though it may be found in the swamps elsewhere. 

PART 4 

Distribution of swamps in New York State 

With but few exceptions the large swamps ate in those parts of 
the State that are approximately level. The salt marshes are 
found on the shores of Long Island, Staten Island, Manhattan 
Island and that part of Westchester county bordering on Long 
Island sound and the Harlem river, and the shores of the Hudson 
as far north as Newburg. A list of the marshes on Long Island 
and that part of Westchester county bordering on Long Island 
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sound is given below, together with the approximate area of each 
marsh. 

Salt marshes of New York State^ 



Lat. 
o / 

41.04 
41 


Long, 
o / 

71.55 
72.03 


Locallt; 

Great pond, end of Long Island 
Napeague harbor 


Area lo 
aem 

285 
332 


41.01 


72.08 


Acat>omack 


316 


41.08 
41.06 
41.05 
41.03 


72.15 
72.22 
72.21 
72.20 


Oyster pond 

About Stirling and Greenport 

Derring's harbor 

West Neck harbor 


886 

127 

16 

32 


41.04 


72.19 


Coecle's harbor 


32 


41.01 


72.12 


Th-ree-mile harbor 


127 


41.02 


72.13 


Ely's brook 


79 


41 


72.22 


Jessnp's neck 


32 


40.56 

41 

41.02 


72.26 
72.27 
72.25 


Jessup's neck, large swamp 

Catchogne harbor 

Great Hog neck, east side ; two thirds water 


569 
253 
300 


41.02 
41.03 


72.25 
72.28 


Great Hog neck, west side 
Goldsmith's inlet 


32 
16 


41 


72.35 


Mattituck pond 


47 


40.59 
40.55 


72.37 
72.37 


Luce landing 

Flanders, Biverhead, Aquebogue 


16 
2182 


40.57 


72.51 


Wading rivCT" 


142 


40.58 


".^9 


Mount Sinai harbor 


285 


40.55 
40.53 


•.50 

•.48 


Stony Brook harbor and East Flats 
Nissequague river 


474 
211 


40.54 


•.45 


West of Nissequague river 


206 


40.56 


•.41 


Crab meadow 


316 


40.56 
40.53 


•.37 
•.35 


Northport bay 
Huntington harbor 


111 
32 


40.56 


•.31 


Meadow, Lloyd's point 


32 



* Shaler, N. S. Eastern Sea Ck)ast Swamps. U. S. Geol. Sur. 6th An. 
Rep' t. 8 : 894-98. 

♦Long, east of New York city hall. 
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Lat. 
o / 

40.62 
40.54 


Loag. 

•.80 
•.26 


Locality 

Oyster Bay haitrar 
Mill Neck creek 


Area in 
acres 

79 
300 


40.64 
40.64 
40.62 
40.62 
40.48 
40.48 


•.24 
••22 
•.22 
•.18 
•.21 
•.18 


Fox island to Lattingtown 

Dosoris pond 

Mosquito cove 

Prospect point 

Boslyn 

Head of Manhasset bay 


221 
79 

160 
63 
32 

127 


40.46 
40.49 


•.16 
•.12 


Little Neck bay 
Throg's neck 


237 
127 


40.62 


•.12 


Hutchinson river; incomplete 


601 


40.63 
40.64 


•.12 
•.18 


Along the coast, Rodman to Davenport's 
New Bochelle 


neck 474 
96 


40.65 
40.66 


•.16 
•.17 


Delancey cove 
Mamaroneck 


316 
221 


40.67 


•.19 


Mill creek 


316 


40.68 
41 


•.20 
••21 


Manursing island 
Port Chester 


190 
47 


41.01 


•1.49 


Three mile harbor 


63 


41 


•1.46 


North West creek 


316 


41 
41 
40.66 


•1;42 
•1.39 
•1.36 


Sag Harbor 

Noyack 

Cow neck and North Sea hatlMr 


63 

95 

490 


40.54 


•1.30 


Canoe Place 


79 


40.64 


•1.26 


Southport 


300 


40.62 


•1.28 


Tiana 


111 


40.60 
40.50 
40.47 


•1.26 

•1.26 

1.17 


Shinnecock bay, shores of 
Qn'oque 

Around Moriches bay 
Petunk 


696 
•491 






Between Petunk and Forge river 


554 






Front beach, etc. 


949 


40.37 


•.25 


Hempstead bav 


4064 



*Loiig. east of New York city hall. 
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Locality Area In 

acres 

South Oyster bay islands 1787 
Shore (long. .27' to .35') and Great island 3116 

Islands 996 

Jones beach and adjacent islands 1755 

Coast inside (long. .35' to .45') 1866 

Oak Island beach and adjacent islands 2704 

Jjong. .45' to Connetquot brook 1487 

Fire Island 253 

Connetquot brook to Edward's landing 712 

Brown's point 206 

Blue point and Mill's landing 158 

Patchogue landing 79 

Swan creek to Howell's point 474 

Bellpcyrt bay 886 
Smith's point to end of chart of southern 

coast of Long Island, western part 712 

Flushing bay 1978 

Westchester creek 538 

Just west of Westchester creek 316 

Bronx river 380 

Mott Haven and Port Morris 601 

Near Berrians island 253 

Hunter's point 1218 

Rockaway beach 459 

Islands in Jamaica bay 3732 

Coast around Jamaica Bay 11070 

Coney Island 949 

* 

The marshes on the Hudson and Harlem rivers are not listed, 
but there is almost no break in the mud flat of the Harlem river 
from Mott Haven to Spuyten Duyvil, though the area of this 
marsh is not known. 

Lists of the swamps in southeastern New York were prepared 
bv Mather and Beck; but after 60 vears it is difficult to locate 

•LoDg. east of New York city hall. 



Lat. 
o / 


Long. 

o / 


40.36 


•.28 


40.39 


•.30 


40.37 


•-31 


40.37 


•.34 


40.41 


•.40 


40.38 


•.40 


40.43 


•.45 


40.39 


•.49 


40.43 


•.53 


40.44 


•.56 


40.44 


•.59 


40.45 


•.59 


40.45 


•1.02 


40.46 


•1.06 


40.45 


•1.09 


40.45 


73.50 


40.49 


73.50 


40.49 


73.51 


40.49 


73.52 


40.48 


73.55 


40.46 


73.54 


40.44 


73.57 


40.36 


73.47 


40.37 


73.50 


40.37 


73.50 


40.35 


74 
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many of the swamps. There are many reasons for this. In the 
first place most of these deposits were shallow, and many of them 
have been drained, so that the only trace of the former swamp is 
a deposit of black soil that may not be a foot in thickness. As 
an example of this, the marsh south of Stissing pond, Dutchess 
CO., which was reported to be underlain by about 2 yards of peat 
and to cover an area of 500 acres, is at the present day a fertile 
valley with a black soil about a foot thick in most places. In one 
place a deposit of peat about 11 feet thick still exists; and it is 
possible that Mather may have found just such a pit as was found 
by the author, and that it misled him into thinking that the 
entire flat wajs covered to the same depth. 

The Deuel swamp is another example of just such thinning out 
of a peat deposit. This swamp, which was reported by Professor 
Cassell to be about 150 acres in extent and underlain by about 
6 feet of peat, is at present underlain by about 18 inches of black 
soil. I have no doubt that 60 years ago the deposit was 6 feet 
deep, but cattle have been pastured here, and their trampling has 
prevented the growth of the deposit and has caused the more rapid 
decomposition of the vegetable matter. 

It would be difficult to find a spot in the entire State that i» 
more than 10 miles from a swamp; and, though not all swamps 
furnish peat, yet it is within the limits of probability that peat 
will be found in at least half of them. The most extensive group 
of swamps is found in the Finger lake region and the lowlands 
near the St Lawrence river, though the largest swamp of all, the 
Drowned Lands of the Wallkill, is in the mountainous part of 
Orange county, which borders on New Jersey. Many peat de- 
posits are found in the Adirondacks, and, as exploration is carried 
farther, the recorded number will be much greater. The depth of 
the Adirondack swamps is likely to be greater than that of most 
of the swamps in the central and western portions of the State, 
though the few visited by the author are not very deep. 

I shall not attempt to give a list of the fresh-water swamps in 
the present work on account of the great number and the lack 
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of accurate information in regard to underlying deposits, but 
would refer the reader to the topographic atlas sheets of the 
United States Geological Survey for maps of the swamps that 
have been surveyed. The lists prepared by Beck and Mather have 
been frequently quoted and will be found in their reports for 
1842 and 1843, respectively. They are also quoted by Leavitt^ 
and Bies,^ and the latter has added an incomplete list of swamps 
in the Adirondacks and central and western New York. 

PART 6 

Description of important swamps in New York State 

Drowned lands of the WalUdll. Along the Wallkill river is the 
great swamp, known as the Drowned Lands of the Wallkill, which 
extends from Sussex N. J. to New Hampton N. Y. 

The bog varies in width from less than a mile at the state line 
to 4 or 5 miles near Little island or Durandville. Several islands, 
made up principally of gravel and undoubtedly of glacial origin, 
lie within this tract. The principal ones are Pine island. Black 
Walnut island, Big island and Little island, though other smaller 
ones occur in various parts. 

The main portion of the swamp is on the east side of the Wall- 
kill, though on the west side there is a swamp deposit that in 
some places is nearly a mile wide. The north end of the swamp 
and most of that portion on the west side of the river have been 
pastured, so that natural conditions no longer exist. An exten- 
sive tract extending from Orange Farm to a point about 2 miles 
north of Pine island has been drained and is used for truck 
gardening, but by far the greater part of the swamp is in its 
natural condition. 

The name Drowned Lands may possibly give a mistaken im- 
pression of the nature of the swamp, as one might imagine that 
the surface is covered with water and would therefore be almost, 
if not quite, inaccessible. This however is not at present the 
case, inasmuch as very few places are covered with water, and 



* Facts about Peat p. 124. 

•Uses of Peat and its Occurrence In New York State. 2l8t Rep't of the 
State Oeologrist. 
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over the greater part of this swamp a forest of both deciduous 
and coniferous trees is growing. At times of high water, however, 
the ffwamp is covered with water, and in February 1903, a large 
portion was covered with ice. 

On the forest floor is a dense carpet of mosses and liverworts, 
while tracts that have been burned over are covered with a dense 
copse of birch and poplar. In places where trees have been up- 
rooted cat-tails and liverworts are the first plants to grow, but 
sphagnum moss and shrubbery soon take their part in restoring 
the original condition of affairs. The woodland between the river 
and Big island is made up principally of deciduous trees, though 
hemlock, pine and cedar grow here. 

The woods near Pine island, on the other hand, are made up 
principally of cedars and tamaracks, and a moss of the genus 
Hypnum is the only one that forms any important part of the 
surface covering. 

Near Black Walnut island the two tyi>es of vegetation seem to 
meet, and, as a result, the list of plants is larger, as most of the 
plants of the other sections are to be seen. In a tract of not 
more than 10 square rods the following ferns and mosses were 
found: Osmunda cinnamomea, Dryopteris novehoracensis, Cli- 

nKwium , Dicranium undtilatum, Strichum undulatum^ 

Hypnum , Sphagnum . 

As would be expected from the topography of the region, the 
thickness of the peat varies from almost nothing to 18 feet or 
more. On the river bank at the north end of the swamp outcrops 
of peat are found which vary in thickness from less than a foot 
to 3 feet. This peat is dry and undoubtedly represents a deposit 
of wet peat several times the thickness of the dry material. Be- 
neath this layer is a deposit of blue clay which sometimes con- 
tains leaf impressions. Sometimes a sandy marl intervenes be- 
tween the peat and the clay. The surface rises gradually from 
the river bank, and a boring about 10 yards back showed peat to 
a depth of 5 feet. Where the marsh has been pastured, there is 
a black soil about a foot thick above the peat, and near the river 
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this is sometimes made up quite largely of a sand or clay sedi- 
ment. In the wooded portion the thickness of the peat ineieafiee 
very rapidly, and about a half mile from the river the clay waa 
not reached till 17 feet of good peat was bored through. The 
thickness of the deposit at various points is as follows : 



Pine island 

Black Walnut island 

i m. west of Durandville 

1^ m. west of Durandville 

i m. west of Big island 

1 m. west of Big island 

Florida 



18 feet bottom not reached 
18 feet " 

16 feet clay underneath 

17 feet " 

12^ feet bottom not reached 
12i feet 

18 feet 



a 



a 



A fair average of the depth would probably be about 18 feet, 
though many places are reported, on questionable authority, to 
have a depth of 50 feet. The quality of the peat from the sur- 
face to the underlying clay is apparently very uniform. Except 
near the river bank, no sand is to be detected, and the clay 
beneath it is very fine grained. A slight amount of sand is to be 
noticed in the clay in some places, though ordinarily it is re- 
markably free from grit. The small quantity of marl present 
is somewhat surprising, as about 2 inches of marly peat just 
above the clay are the only trace of its existence. Prom the 
fact that all classes of vegetation are present on the surface of 
the deposit, and that borings bring up nothing but pulpy peat 
and decomposed wood from all depths, it is readily seen that 
there has been no great change in the general type of vegetation 
in this place since the lake-filling process started. 8o far as 
the materials which form the peat are concerned, this deposit 
would hardly come under any of the classes of peat deposits 
given by Wagner, but would be rather a composite deposit. 

Because of the great thickness and the jellylike consistency of 
the deposit, the quaking of this bog is more pronounced than in 
shallower deposits, which are underlain by marl. When a carriage 
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passes trees near the roadside, the branches of trees maj foe 
seen to shake violently, and even the water in the drainage 
ditches rolls along in waves 1 or 2 inches high. The pulpy 
nature of the peat will be perceived when it is understood that 
a 2 inch auger may be pushed down to the clay, after the tough 
top layer is penetrated. The trunks of decayed trees seem to 
offer no resistance, being penetrated just as easily as the mass 
of peat formed from moss and leaves. 

The soil on the drained portions is well adapted for nearly all 
crops except grain, though it is used almost entirely for raising 
garden truck. It is thought by some that it does not equal the 
soil of the Grreycourt meadows, but this is very doubtful. It is 
quite likely, however, that lands which have been recently 
drained may not be so fertile as those which have been fertilized 
with lime and phosphate for some years, as the bog soil seems 
to be lacking in these elements. 

The following table of analyses^ shows the quality of the peat 
from the Drowned Lands.^ 



Test 


Depth of 


LOCALITY 


Orfranic 


Aflh 


pit 


sample 




matter 


XXBU 


1 A 


1 ft down . . 


West bank of river at highway bridge south 


69 


31 


1 


of head of canal. 






IB 


8 " .. 




85 


15 


IC 


5 




89 


11 


2A 


6 in. down. . 


11 m. n. 50° w. of Florida, about 300 feet 
from edge near house of Mr Powers. 


49a 


51 


2B 


8ft " .. 




85a 


15 


3A 


14 in. " .. 


At side of swamp road 1^ miles n. 60° w. of 
Florida. About in center of that area of 
swamps. 


78a 


22 


3B 


Hit " .. 




87a 


13 


4A 


Surface soil 


North side "Goshen turnpike, about f 
mile southwest of Quaker creek, )>etween 
Big and Black Walnut islands. 


81 


19 


4B 


H ft down. . 




90 


10 


6A 


6 in. 


North side of road, 150 feet west of Owen's 
Station, N. J. 


90a 


10 


5B 


81 ft " . 




89a 


11 



1 Analyzed by J. B. Gilmore, May 22, 1900. 

2 Freeman, John R. Report upon New York's Water Supply, 
p. 520. 

o Samples contain little or no iron. 



N. Y. 1900. 
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The upturned roots of trees show how ill adapted the peat is 
for raising anything till it has been drained and the acidity 
neutralized. None of the trees show any taproots, and the tree 
derives its entire nourishment from the porous mass of moss 
and leaves on the surface. The roots are very wide spreading, so 
that a high wind is necessary to overturn a tree, tout the roots 
have no hold on the subsoil. 

Oreycourt meadows. Between Chester station and Greycourt 
station are the Greycourt meadows, which embrace a tract of 
land estimated to be about 3000 acres. The entire marsh has 
been drained and is one of the most valuable tracts of farming 
or gardening land in the State. Near Chester, about 200 yards 
from the border of the flat, clay is found at a depth of 8 feet. 
Except for the top layer of soil, there is no perceptible difference 
in the character of the peat from the top to the bottom. The 
sample taken showed the same materials as the peat from the 
Drowned Lands. 

Stissing pond. The formation of peat deposits by the filling of 
lakes is well shown on the margin of Stissing pond, near Pine 
Plains, Dutchess co. 

At several points along the shore a fringe of bushes, about 50 
yards wide, is growing, and outside of this a growth of cat-tails 
and rushes forms what at first might seem to be a cat-tail 
swamp with a slimy sediment over the bottom. A closer exami- 
nation shows that under the bushes the surface of the marsh is 
covered with a growth of sphagnum moss and grass, which 
extends beyond the limits of the shrubbery and forms an inter- 
mediate stage between the cat-tails and the shrubs. Clinging 
to the cat-tails which lie beyond is another swamp moss, which 
forms a mat that will sustain the weight of a man. The last 
10 feet of the cat-tails growth seems to have no moss,' and beyond 
this are the rashes which are so common in lakes and ponds. 
The entire area that is covered with moss shows an abundant 
growth of ferns. 
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The general level of the growing vegetation is only slightly 
above the level of the water, though near the shore it is rising 
somewhat above it. This is undoubtedly due to the fact that 
the deposit has become a compact mass near the shore, but 
farther out the water beneath the vegetation permits the 
gradual subsidence of the mass as the new growth increases the 
thickness of the deposit. Though the weight of a man will be 
sustained, the moss sinks about a foot when any one walks on 
it, which may be taken as a proof that this mass is floating. 

Borings about 100 yards from shore showed the growing 
vegetation and that which was not badly decomposed to be 
about a foot in depth. Some decomposed vegetation seemed to 
be clinging to the bottom of the mass, which is apparently 
floating, as the auger met no resistance for a space of a foot or 
two and then entered a slimy peat which extended to a depth 
of about 10 feet. The peat is somewhat gray from an admixture 
of marl, and at a dei>th of 10 feet a gi'ay marl is encountered, 
the bottom of which was not reached. 

Below Stissing and Thompson's ponds is an extensive flat 
which is probably the 500 acre plot referred to by Dr Mather. 
This extends to Attlebury and is underlain at points by peat. 
No great deposits were found (1902), though one small bog cover- 
ing about an acre showed peat to the depth of 11 feet, with an 
underlying bed of dark blue clay. 

The greater part of this flat is covered with a black soil, 
from 6 inches to a foot in depth, which is underlain by sand or 
clay. 

Halcyon pond, formerly known as Buttermilk jwnd, has 
several marshy tracts along its shores, and a white streak of 
marl can be seen near the center of the pond. 

Deuel swamp. About 3 miles west of Amenia, Dutchess co., on 
the farm of A. W. Smith, is the Deuel swamp, which is the one 
mentioned by Professor Cassell as belonging to Lawrence A. 
Smith. About a foot and a half or two feet of black soil 
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represents the deposit of about 6 feet mentioned in the old 
report. The swamp is used as a pasture and is covered by 
heath plants, grasses and some moss, though the amount of the 
last is small. 

The pond just west of Amenia village shows several swampy 
areas, but they are small and have not reached the stage where 
bushes begin to grow. 

Cicero swamp. The Cicero swamp, one of the best large de- 
posits of peat in the State, is very easily studied. This swamp 
is about a mile and a half south of Oneida lake, and at its 
broadest part is about 2 miles wide, while its extreme length 
is about 25 miles. Three streams, the Canaseraga and Chit- 
tenango creeks, flowing into Oneida lake, and Mud creek flowing 
into Oswego river, pass through different parts of the swamp. 
The eastern part, sometimes known as the Cowaselon swamp, 
has been drained by the Douglas ditch, and the reclaimed land 
has been cleared and put into a high state of cultivation, but 
the soil is so light that rows of cedars and poplars must be 
planted as a wind-break to keep it from blowing away. 

In the. uncleared portions the original vegetation continues to 
flourish, and the dense forests of soft maple, elm and shrubbery 
still stand, growing on an accumulation of leaves and tree trunks 
which is rapidly being converted into peat. Though no sphag- 
num moss is to be seen in this portion of the swamp, hypnum 
and other mosses are abundant, and the growth of ferns, partic- 
ularly the New York fern, is luxuriant. 

Sections in various places show the top stratum of peat to be 
fairly uniform in depth ; but the underlying strata are variable 
in thickness, as will be seen by a comparison of the following 
sections: 
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T^eat ,^^'f' 



n 
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-w 
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Sections of Cicero swamp at points between Oniontown and Ogiion. 

Sections about 1 mile apart. 

These sections were made in nearly a straight line from what is 
known locally ajs Oniontown, about 2 miles north of Ganastota, 
through a place designated on the maps of the United States 
Geological Survey as Oniontown, but known locally as Ognon, to 
the road from Chittenango to Lakeport. In this article the local 
names are adopted. The sections were made at points a little 
more than a mile apart and represent a total distance of about 
6 miles. The top stratum was found in all cases to be composed 
of spongy peat and a large percentage of partially decomposed 
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wood which, iii*mo8t cases, may be easily cut by a spade, though 
near the surface the decomposition is not sufficiently advanced to 
I)ermit this. In the cultivated portions the surface is a black 
soil well adapted for all kinds of garden crops. The peaty 
character of the bog is not shown till a depth of a foot or two is 
reached, bat thence downward to the marl or clay the peat is of 
apparently good quality. The top layer of peat ranges in depth 
from SYo to 6 feet or more and is underlain in most of the swamp 
by a bed of marl. Two exceptions to this gfeneral rule were found 
north of Oniontown. In the first case clay was found at a depth 
of 3 feet near a creek in Oniontown, and in the second case, north 
of Oniontown, in a newly cleai-ed portion of the swamp that has 
not been burned over to remove the leaves and other loose stuff 
not as yet changed to peat, the bottom of the peat was not reached 
at a depth of 6 feet. 

The different strata of marl and peat are well shown along the 
Douglas ditch, and the thinning out of certain layers was well 
illustrated in one or two cases. As has been stated above, under- 
neath the top stratum of peat is a layer of marl, the thickness of 
which varies from 6 inches to a foot. Immediately beneath this 
is another bed of peat which for several miles has about the same 
thickness as the marl above, but at the eastern part of the swamp 
the thickness of this l)ed increases, while near Ognon it gradually 
thins out and finally disappears. In the marl bed below the 
second jieat deposit a gradual change in the mineral constitu- 
ents is to be noted, as within the space of a half mile a total change 
from sand to marl was observed, though the thickness of the de- 
posit continues about the same, and no change in color was to be 
observed. Whether the peat that underlies these deposits from 
the western part of the swamp to a point about a half a mile 
from Ognon, is to be found at Ognon is a question that is yet to 
be settled. It has been stated that the marl at this point is more 
than 50 feet deep, but thin beds of peat might easily be overlooked 
in such drilling as has been done here. 
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The presence of wood was noted only in the top layer of peat, 
but this of course does not prove that no wood is present in the 
lower layers. 

In the western portion of the swamp, particularly that part in 
the town of Cicero, the surface conditions are entirely different 
from those of the drained portion north of Canastota. The thick 
growth of arbor vitae, tamarack, scrub pine and other shrubbery 
makes a typical "cedar swamp," which is almost impenetrable, 
and the network of roots and fallen branches makes excavation 
difficult. Near the southern edge, however, the swamp is covered 
with a forest of deciduous trees. Little, if any, moss is to be seen 
here, but all through the part where the cedars grow, is a luxuriant 
growth of sphagnum with some ferns and a liberal scattering of 
pitcher plants. Here as elsewhere the swamp has a springy, 
spongy feeling when one walks on it, but there is little if any 
danger from sink holes after reaching the mossy portion of the 
bog, though around the margin, where cattle have trampled the 
vegetation, the soil is a black, slimy mud which is almost impass- 
able. The peat in this portion of the swamp is said to be from 
6 to 8 feet in thickness and is underlain by marl. In many places 
the moss has been stripped by nurserymen for use in packing 
trees and shrubbery. 

Pleasant lake. A small unnamed swamp in the town of 
Schroeppel, Oswego county, about a half mile northwest of Pleas- 
ant lake is a typical example of lake filling. In the center of the 
marsh is a small pond, the remnant of a fair-sized lake, which is 
entirely surrounded with an accumulation of peat of unknown 
depth. A great portion of this bog has recently been stripped of 
its moss, and consequently the new growth of moss does not fur- 
nish such a firm foothold in crossing as does the older and thicker 
growth of several years. The bog is very spongy and is rapidly 
filling in the pond at the center, which at present is but a few rods 
across. The mass underlying the new growth is not so much 
decomposed as might be expected and would possibly furnish a 
good fiber for paper. The bottom layers are well decomposed and 
when dried would make excellent fuel. 
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The color of the growing moss and pitcher plants in this bog 
was quite remarkable. In the clumps around trees where the moss 
has not been stripped, the color of the moss was almost uniformlj 
green, and the pitcher plants were green with the well marked 
purple stripes so common to them, while in the portions^ that had 
been stripped the new growth, both of moss and pitcher plants, 
was almost uniformly a brilliant reddish purple. This at first 
sight might seem to be due to a difference in the organic acids 
furnished as fertilizing ingredients, but the existence of both 
purple and red moss in the same clump and under identical con- 
ditions in the swamp near Owl's Head seems to oppose this theory. 

Phoenix. About 2 miles east of Phoenix in the same town of 
Schroeppel is a large marsh which comes down to the bank of the 
Oneida river and borders it for about a half mile. Two small 
creeks pass through this marsh, and along their shores was the 
only place where observation could be made this year (1902). A 
growth of elms, maples and other deciduous trees seemB to cover 
the entire swamp. Hardly any conifers are to be seen, and the 
trees range in size from a foot to 2 feet in diameter. On the 
occasion of the author's visit, the surface was covered with silt 
and water and was so soft that only in a few places would it bear 
the weight of a man. Some portions which have been* cleared 
and drained make g^od farming land, and it is said that peat 
underlies a large portion of the swamp. At only one place, how- 
ever, was any indication of its existence seen by the author, and 
that was where a telephone pole had been set in the marsh, and 
a few pieces were brought up in digging the hole. No information 
in regard to the depth of the peat or the thickness of the over- 
burden was to be obtained, but there is no question as to its exis- 
tence at this point. 

Owl's Head. About a half mile south of Owl's Head station, 
Franklin eo., is a large marsh of apparently very recent origin, 
which may have been formed within the past 50 years. Around 
its borders is a dense growth of arbor vitae and tamaracks, a 
tyi)ical " cedar swamp," but with vei-y little peat underlying it. 
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Jn the central portion of the marsh, however, no living trees are 
to be seen, but here and there are the bare trunks of cedars amid 
the luxuriant growth of sphagnum moss and cranberry bushes. 
The sphagnum is both red and green, but the different species were 
not determined. The trunks of fallen trees in many places are indi- 
cated by streaks of gray lichens, w hile underneath circular clumps 
of the same lichens are found glacial boulders. The depth of the 
bog is a matter of surprise when the large area is considered. In 
no place is the entire accumulation of moss and peat more than 4 
feet deep, and in many places the shallowness of the deposit is 
evinced by the glacial boulders which show above the surface. A 
somewhat remarkable circumstance is the apparent avoidance of 
these boulders by the sphagnum moss, for almost invariably, the 
boulder is surrounded by a pool of black water in which the 
sphagnum does not grow as luxuriantly as in the remainder of the 
swamp. The peat is of apparently good quality and is underlaii^ 
by a bed of fine sand, which is well cemented, so as to be almost a 
sandstone, though it breaks up readily in exposed places. The 
character of this sand is shown in the ditches at the side of the 
railroad, where a small waterfall has been formed by the wearing 
away of the uncemented sand beneath the harder layer imme- 
diately underlying the peat. The existence of sand underneath 
bogs seems to be characteristic of the Adirondack and northern 
New York swamps, as many of the cedar swamps have such 
material beneath the peat, instead of the clay that is so much 
more common in the marshy deposits of the central part of the 
State. 

Kadrid'and Enapp station. About 2 miles west* of Madrid, St 
Lawrence oo., on the Ogdensburg & Lake Charaplain Railroad, is a 
bog extending along the railroad for about a mile and a half on 
each side. On the south side of the railroad it is said to be about 
a mile wide^ while on the north side it extends for several miles. 
Much of the surface is covered with arbor vitae, and very little 
if any sphagnum moss is to be found; none was noticed by the 
author. Parts of the swamp have been cleared, and on the north 
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side of the railroad the cleared portions become good farming 
land, but, on the south side, nothing but a coarae marsh grass 
takes the place of the woods. At a depth of 4 feet the bottom of 
the peat is not reached, and apparently the quality is good. De- 
composed wood is one of the important constituents in this peat, 
as is the case in most of the peat deposits in New York State. 

Near Knapp station, a few miles east of this marsh, is another 
" cedar swamp," but, though many excavations were made, there 
was only one case where the material found might be called peat. 
The depth of the organic matter was not more than 2 feet and con- 
sisted of a brown or black muck underlain by sand. In one place 
a few clumps of sphagnum about 3 feet across were seen, which 
are probably the remnants of a once luxuriant growth of this 
plant. 

Though the bottom of the peat deposit at Madrid was not 
reached, it is probable that, like the swamp at Knapp station it 
is only a shallow deposit, as the country is comparatively level, 
and the rocks are in many cases well exposed near the streams. 

Montezuma marshes. North of Cayuga lake is a great tract of 
swampy land, which has been covered with water for the greater 
part of many years, and is known as the Montezuma marshes. 
The extreme length from the foot of Cayuga lake to Howland 
island is about 15 miles, and its greatest breadth is about 3 or 4 
miles. 

In many ways this is one of the most peculiar swamps in 
the State, for, though it is at the foot of the lake, it is essentially 
a delta swamp. After the subsidence of Lake Iroquois, when 
the waters of Cayuga lake covered the entire area now occupied 
by the marsh, the Clyde and Seneca rivers flowed directly into 
Cayuga lake. Gradually the sediment brought by these streams 
made the wa'ter shallower, so that the aquatic plants sprang 
up, and these in turn have in many places been replaced by 
marsh grasses. The filling process has not depended entirely 
on these streams for its supplies, for under a great part of the 
swamp, a thick deposit of shell marl of remarkable purity is 
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found, and this must have been formed in comparatively pure 
water. 

At present the Clyde river flows through the swamp parallel 
to the Erie canal into the Seneca river. The greater part of 
its sediment is deposited near its banks, forming a dike, which 
retains the water that flows over the swamp at high water. 
The Seneca river flows into the lake at its foot, after passing 
through about a mile or two of the swamp, and with scarcely a 
turn becomes the outlet of the lake and receives the waters of 
the Clyde river about 5 miles north of the lake. The amount of 
sediment carried by these rivers is comparatively small, as they 
receive the greater part of their waters from Canandaigua, 
Keuka and Seneca lakes. 

Near the borders of the swamp are dense forests of maple, 
elm, etc., but in the main body of the swamp no shruib larger 
than an elderberry bush is to be seen, while the mass of the 
vegetation consists of cat-tails, sweet flags and marsh grasses, 
which are a source of no little revenue to the people in the 
neighborhood, who cuf the cat-tails and flags for use in tight 
cooperage and rush bottom chairs and sell the marsh grass for 
packing material. 

The entire absence of mosses in those portions of the swamp 
visited by the author is a matter of surprise and is a distinct 
characteristic of this swamp. It may be, however, that some of 
the woods near the margin have a growth of moss. 

Near the margin of the swamp and close to the banks of the 
creeks and rivers flowing through it, the top soil is merely a 
black muck with a great deal of silt intermixed, but near the 
site of the Duryea Portland Cement Works, which were 
destroyed by fire some years ago, peat of apparently good quality 
is found. The depth of the deposit is about 6 feet, and immedi- 
ately beneath it is a bed of marl about 14 feet thick, which is 
underlain by clay. 

This peat is nearly black and very fibrous, being composed 
almost entirely of cat-tails and grasses. With the exception 
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of the top layer of undecomposed material, very little differeDce 
is to be noticed between this material and other well decom- 
posed peat. 

At the foot of Cayuga lake, near the shores of the Seneca 
river, the accmnulation of vegetable matter is mixed with a 
great amount of silt and is only about 18 inches thick. It is 
underlain with a clear white sand somewhat intermixed with 
plant stems. 

In view of the fact that at high waiter the entire marsh is 
flooded, the small amount of sediment and the comparative 
purity of the peat are a matter of surprise, but it must be re- 
membered that Cayuga lake acts as a great settling basin, so 
that little sediment reaches the swamp except from the Clyde 
and Seneca rivers. 

The extent of the peat is unknown, but tests and borings for 
the location of marl deposits indicate that it is to be found over 
the greater portion of the marsh. 

In the midst of the swamp are several islands, composed prin- 
cipally of glacial debris, which are covered for the most part 
with a fine sand. The villages of Fox Kidge and Savannah are 
located on two of these. 

In a shallow depression on the top of the high ridge of land 
south of Savannah, is a small " cedar swamp " which contains 
peat of api>arently good quality. The bottom was not reached 
on account of the lack of proper tools, so that the character of 
the subsoil is not known, but the probability is that it is a fine 
grained sand, possibly a molding sand. This swamp is quite 
firm and does not have, when one walks on it, the spring?', 
spongy feeling that is so marked in the Cicero swamp and many 
of the other large swamps. Except for the presence of tama- 
racks and other moisture-loving trees, there is nothing at this 
point to indicate the presence of peat, and the presence of this 
deposit seems to be almost inexplicable; for, even in the wet 
season of the summer of 1002, the surface was apparently 
dry, and water did not come into the test holes rapidly enough 
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to interfere with the digging. At a depth of 3^ feet the peat 
showed an excellent qnality for fnel, but no trace of sphagnum 
moss was to be seen either on the surface or in the partially de- 
comiK>8ed peat. The origin of this swamp is undoubtedly the 
same as that of the swamp in the kettle on the Pinnacles in 
Rochester and owes its existence entirely to rain water and 
moisture from the air. 

Pinnacle marsh, Rochester. An interesting peat bog^ is found 
in a depression or kettle in the Pinnacle hills within the limits 
of the city of Rochester. Its total area is only about 1 acre, and 
the surface is covered with a growth of yellow birch and her- 
baceous plants. The depth of this bog is 25 feet, and the peat 
is of good quality. Several sticks of wood were found, which 
could be cut like soft cheese, but, when seen by the writer some 
seven years after they were dug, they were very hard, though 
badly crax^ked. One of these from a depth of 10 feet has been 
identified as the red maple {Acer rubrum). 

Three analyses of material from various depths by Mr Edward 
Hirschfield give the following results. 

Moisture Ash 

A from surface 14.47 2.15 

B "a lower depth 14.23 3.05 

C " still deeper 14.51 5.08 

This would give for organic matter, A 83.38^, B 82.72^ and 
C 80 Al^. 

Oak Orchard swamp. The Oak Orchard swamp in Genesee and 
Orleans counties is divided into three distinct sections, which are 
covered for the greater part with forest growth and are under- 
lain in most portions by peat. The eastern section is by far the 
largest of the three, and the depth of peat is greater, but the 
borings did not show the full depth of the peat. In this portion 
I did not notice mosses, but am inclined to think it is because 
careful search was not made. About the center of this section 
is a large, open tract of grass land underlain by peat of the same 

^Fairchild, H. L. & Bamum, E. G. The Pinnacle Peat Marsh. Rochester 
Acad. Sci. Proc. March 1900. v. 3. 
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character as is to be found in the woods. Several islands of 
glacial origin are located in this swamp^ and some of the best 
gravel for road building is obtained on them. 

The section north of Oakfield is covered with a dense growth 
of white cedar, and the surface is carpeted with sphagnum and 
Marchantia. The peat is 3 feet deep, though the last foot is inter- 
mingled with marl and calcareous tufa. The subsoil is clay. 

North of Alabama the deposit can hardly be dignified with the 
name of peat, for it is drier than in the other portions and has a 
sandy subsoil; and the peat contains a large percentage of foreign 
matter. The forest growth is principally made up of white cedar, 
though many deciduous trees are found. Sphagnum is not com- 
mon, but 1*9 repla<*ed by a moss of the genus Hypnum. 

The eastern section of the swamp would probably furnish a 
good supply of peat for fuel, but the greatest profit will undoubt- 
edly come from its use in agriculture. The other portions will 
make excellent soil, but will furnish no peat of any account for 
fuel. 

Byron. About 2 miles northeast of the village of Byron is a 
swamp about 4 miles long and a mile or a mile and a half wide. 
It is known as a cedar swamp and is covered with a dense growth 
of arbor vitae and some pine, hemlock and tamaracks. Ferns 
are abundant and Hypnum, Sphagnum and Marchantia form a 
dense carpet, beneath which is a deposit of peat and marl. 

For about 3 feet the peat is of good quality, but at that point 
a crust of calcareous tufa is encountered. Beneath this calcare- 
ous tufa no good borings could be made, but the greater part of 
the material to the depth of 9 feet was marl, though the auger 
did not bring up much, because the water washed off the greater 
part, and particles of i)eat became intermixed in withdrawing the 
auger. At a depth of about 9 feet good peat is again found, and 
at 11 feet the bottom was not yet reached. 

In this swamp there is a decided odor of sulfureted hydrogen 
at the point where the calcareous tufa is found, which is probably 
due to a decomposition of gypsum in solution. 
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Caledonia. About a mile east of the village of Caledonia is a 
large cedar swamp which contains some peat, though the quantitj^ 
is not great. The value of this swamp lies in the extensive deposit 
of marl which is found here and is used in the manufacture of 
Portland cement by the Iroquois Portland Cement Co. The sur- 
face vegetation could not be ascertained on the occaBion of the 
author's visit, on account of snow, but the top layer of vegetable 
matter is hardly worthy of the name of peat, as it consists of 
about a foot or a foot and a half of light partially decomposed 
vegetation. Beneath this layer is a lenticular stratum of marl, 
which is underlain by a deposit of |)eat or lignite about a foot 
thick. The upper marl deposit has a maximum thickness of about 
6 feet and thins out to nothing, so that the two layers of vegetable 
matter come together and form one deposit. The lower stratum 
of vegetable matter consists of the trunks of trees intermingled 
with compact peat, and underneath it is another deposit of marl, 
which is continuous to a depth of 14 feet from the surface of the 
swamp. The alternations of peat and marl in this case can hardly 
be explained except on the supposition that the floating bog od 
the surface of the lake which once covered this space, sank in the 
manner described in a former chapter. 

Several deer antlers have been found at this place, but it is 
unknown whether they came from the upper or lower bed of vege- 
table matter, as thev were found in the cement factorv when the 
marl was being put into the drier. 

PAkT 6 
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NOTES ON THE GYPSUM INDUSTRY OF NEW YORK 

Introdnotion 

In presenting this sketch of the gypsum industry of New York 
State, the wtlter desires to say that the greater part of the his- 
tory, geology and technology is a compilation of information 
already published. 

The description of the New York State mines and mills is based 
on field work performed' by him. At this time, he wishes to thank 
the producers of gypsum for the facilities for study which were 
placed at his disposal and the uniform courtesy which has been 
extended to him. In particular he desires to thank Mr F. M. 
Severance, who has furnished much historical data in r^ard to 
the Fayetteville deposits. 

The publications which have been most largely drawn on are 
Grimsley's Special Report on Kansas Gypsum, Knapp's Chemical 
Technology, Wagner's Chemical Technology and New York State 
Museum bulletin 11. 



Oypsum. Gyjwsrum, the hydrous sulfate of lime, has the chem- 
ical formula OaSO^ + 2H2O and, when pure, contains 32.5^ of lime 
(CaO) 46.6ji of sulfur trioxid (SO3) and 20.9^ of water (HjO). It 
occurs both in isolated crystals and in large masses of apparently 
amorphous Tock, though even the most compact varieties show 
cleavage planes and crystal faces under the microscope. It is 
one of the softest minerals, and is easily s( ratclied with the thumb 
nail or cut with a knife. In the Mohs scale of hardness it is given 
as 2, graphite being 1 and diamond 10. 

Gypsum crystallizes in the monoclinic system, the crystals being 
usually tabular or prismatic with pyramidal terminations. Twin 
crystals are very common. It has a perfect cleavage and from 
the moonlike luster of the cleavage surfaces is derived the name 
selenite (Greek ^sXr^yr^) which is applied to the clear crystals 
and platelike cleavages. 
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When heated moderately in a closed tube, the water of crystal- 
lization is given off and the fragments of plaster, when water is 
added, have the power of recombining with the water in such a 
way as to form the original compound. If heated to a tempera- 
ture of 343°C., however, gyipsum is converted into anhydrite 
(CaSO^) which will not harden or set with water. 

The principal varieties of gypsum are, 

1 Selenite, in transparent plates or crystals 

2 Fibrous gypsum or satin spar 

3 Alabaster, a compact white gypsum used extensively for orna- 
ments 

4 Rock gypsum, a dull variety containing more or less im- 
purities 

5 Earthy gypsum, or plaster earth. 

When pulverized, all these forms become a white or gray 
powder. Its specific gravity varies from 2.314 to 2.328. It is 
sparingly soluble in water, as shown by the following table by 
Marignac.i 

One port of gypsum 
Temperature difltolves in 

O^^C 415 parts of water 

18°C 386 " 

24^0 378 " 

32°C 371 " 

38°C 368 " 

41°C 370 " 

53°C 375 

72°C 391 " 

86°C 417 

lOO^C 452 " 

It occurs very abundantly both in a solid state and in solution. 
As plaster rock, it occurs in large masses and is usually found 



* Aunales de Cliimle, Pa^ris. Ser. 5. 1 :274-81. Quoted by Grimsley, 
Special Report on Kansas Gypsiun. 
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associated with salt^ clay and shale. In the manufacture of salt, 
a certain percentage of gypsum is always present in the brine and 
must be removed. Sometimes the crystals of selenite obtained 
from the brines rival in perfection the best that are found in 
nature. 

It is present as a constituent of all sea water in quantities 
which vary in accordance with the quantities of the other mineral 
constituents. The following analyses show the constituents of 
sea water from different seas.^ 



Salts in solution. 
Water 



The solid matter contains : 

Naa 

KCi 

CaCl2 

MgCl2 

NaBr & MgBr 

CaS04..« 

MgSO* 

CaC03 & MgCOa .... 
Nitrogenous and bitumi 
nous matter 



Caspian 



.68 
99.87 



58.25 
1.27 



10 



7.78 

19.68 

8.02 



Black 
sea 



1.77 
98.28 



79.89 
1.07 



7.88 

.03 

.6 

8.82 

8.21 



Baltic 
sea 



1.77 
98.28 



Northl^^^Atlantic 



sea 
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Several theories have been advanced to explain the formation 
of gypsum deposits, the principal of which are (1) Oredner's 
theory of deposition from sea water, (2) deposition from thermal 
springs, (3) formation by volcanic agencies, (4) formation by 
the action of sulfids on limestone, (o) solution and deposition by 
spring waters, resulting in secondary deposits. 

The following statement of H. Credner's' theory of the forma- 
tion of salt and gypsum beds is in the main from a translation 
by Dr P. J. H. Merrill, appearing in bulletin 11, New York State 
Museum, entitled Salt and Gypsum Industries of New York, 



* Wagner. Cbemische Teohnologie. 11th Auflage, p. 227. Quoted by 
Merrill N. Y. State Mus. Bui. 11, p. 8. 
'Blemente der Geologie. 6th Aufl. Leipzig 1887. p. 317-20. 
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(1) Credner^s theory. The beds of rock salt and gypeum which 
occur in the earth's crust have been produced by direct separation 
from sea water or from the water of inland seas in which chlorid 
of sodium was the principal substance held in solution. In quiet 
bodies of salt water, the stronger brine formed at the surface by 
evaporation sinks to the bottom and accumulates there, so that 
a concentration of the salt takes place from the surface toward 
the bottom. In open seas full of currents, such a concentration 
can not occur, for, on the one hand, in consequence of the cur- 
rents, there is a constant mingling of the stronger and weaker 
solutions of salt, and, on the other, the rivers replace the evap- 
orated water, but in inland seas, specially those into which but 
little river water flows, the saturated solution of salt sinks to 
the bottom, from which rock salt crystallizes out and by continual 
accumulation, a layer of salt is formed. In periods of excessive 
rainfall, when the tributary streams are muddy, beds of saliferous 
clay rre deposited, while, on the other hand, in periods of drouth, 
when no mud is borne by the streams and more water is evap- 
orated than is contributed by the streams, deposits of pure rock 
salt are formed. If the water of a bay in which such process of 
evaporation and deposition is going on, contains sulfate of lime, 
a deposit of gypsum is formed before the separation of the salt 
begins, because the water becomes saturated with gypsum sooner 
than with salt. In consequence, beds of rock salt are frequently 
found * overlying beds of gypsum and anhydrite. With a new 
influx of sea water, the water of the bay becomes less saturated 
with the saline ma/terials, and the deposition is interrupted, and, 
in case this interruption occurs before the salt has been deposited, 
we may have a layer of gypsum overlain by layers of saliferous 
clay, or in some cases, limestone. 

By the drying up of an inland sea originally containing salts 
in solution, the flrst substance to separate from the water would 
be gypsum, then layers of rock salt containing some impurities, 
after which pure rock salt would be deposited, and on top would 
be fouud a laver of the more easilv soluble sulfates and chlorids. 
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In such a case, however, the deposit would be of a comparatively 
small thickness, since it would contain only the materials which 
were dissolved in the waters of the inland seas. The great 
deposits of gypsum and rock salt have undoubtedly been formed 
in some bay where there has been a continuous or intermittent 
influx of water containing gypsum and salt. An instructive 
example of such a deposit and chemically the most complete one 
in the world, is that of Stassfurt, Germany. 

Itfl lower principal mass consisrts of rock salt, which is divided 
by thin parallel layers of anhydrite into beds from 2 to 5 inches 
in thickness. Upon it rests a stratum, 200 feet thick, of impure 
rock salt mingled with easily soluble compounds such as chlorid 
of magnesium, which is divided by thin layers of polyhalite." 
Upon this is a stratum 180 feet thick, in which rock salt and 
sulfates, princii)ally kieserite* (sulfate of magnesia), occur in 
alternate layers, some of which are a foot thick. The upper- 
most bed, about 135 feet thick, is composed of a succession of 
reddish layers of rock salt and salts of magnesium and potas- 
sium (kainite,* kieserite, carnallite* and tachhydrite") in addi- 
tion to which are also masses of snow-white boracite.' The 
boundaries between these four principal divisions are not exact, 
and the' change from one to the other ip gradual. 

(2) Thermal springs. In regions where geysers and thermal 
springs are abundant, in some cases the water contains sulfur- 
ous acid, which becoming oxidized, changes to sulfuric acid, 
and this acting on the carbonates, changes them to sulfates. 
In this way dolomite may be changed so as to form gypsum and 
epcromite. 

(3) Volcanic agencies. Near some of the volcanos, particu- 
larly at (Mrgenti, in Sicily, gypsum, aragonite, sulfur and celes- 



» PolyhaUte, 2 Ca SO*, Mg SO*, K, SO* -h 2 H, O. 
« Kieserite, Mg SO* + H, O. 

• Kainite, Mg SO*, K CI -h 3 H, O. 

• CarnalUte, K CI, Mg CI, + 6 H, O. 

■ Taclihydrite, Ca CI,, 2 Mg a, + 12 H, O. 

• Boracite, 2 Mg, B. O15, Mg CI,. 
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tite are found intimately associated with one another. Whether 
these minerals are formed directly by volcanic action or are 
secondary minerals, can not in all cases be definitely stated. 
It is however observed in many specimens that the aragonite 
and sulfur crystals are inclosed in clear plates of selenite. This 
fact goes to show that gypsum was formed later than the other 
minerals, and its formation was possibly due to the action of 
sulfuric acid, either as a volcanic gas or in solution, as is the 
case in thermal springs, on crystals of calcite or beds of lime- 
stone, though the probability is that the selenite was deposited 
from water containing gypsum in solution. 

(4) Formation through the action of pyrite on limestone. The 
sulfid of iron in the form of pyrite and marcasite is found 
in many clays, and, when oxidized, forms iron sulfate, which, 
when brought in contact with the carbonate of lime, brings 
about a double decomposition, changing the sulfate of iron into 
siderite (or iron protocarbonate) and the carbonate of lime into 
sulfate of lime (or gypsum). 

(5) Solution and deposition hi/ spring waters. In regions 
where beds of rock gypsum occur within range of ground water 
circulation, the solvent action of the latter may lead to the 
formation of secondary deposits at the surface. This theory of 
origin has been advanced particularly by G.P.Grimsley to account 
for the earthy gypsum or gypsite that occurs in central Kansas. 
The secondary gypsum is a soft, incoherent, granular mass, found 
in low, swampy ground in the vicinity of bedded deposits. On 
microscopic examination the grains are found to consist of angu- 
lar crystals that have apparently been formed in place. The 
secondary deposits of Kansas have much economic importance. 
The seams or veins which traverse beds of gypsum are also usually 
of secondary origin. 

In the author's opinion, the theory of deposition from sea water 
is the only tenable explanation of the formation of large, inter- 
bedded deposits of gypsum. The reasons for this supposition are 
as follows: (1) Most of the great deposits are found interstrati- 
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fled with sedimentary rocks which show little evidence of meta- 
morphism. (2) In no case, so far as has come to the knowledge 
of the author, has a fossil been found in gypsum deposits. In 
case the gypsum beds were the result of metamorphism or 
chemical change from beds of limestone, some trace would un- 
doubtedly be found of the fossils occurring in the original beds 
of limestone. Even in cases of the most violent metamorphism 
of limestone, occasional fossils are found, so that the absence of 
these fossils in the beds of gypsum and the crystalline nature of 
all deposits, make it almost certain that these deposits were 
formed by crystallization from solution. 

Geography and topography. The gypsum mines of the State are 
found near the southern border of the area of Salina rocks which 
may be called the Salina depression. It extends from Lake Erie 
and the Niagara river into Oneida county. The limits of this de- 
pression are marked on the north by the outcrop of the Niagara 
limestone, which forms a low ridge, known as the Niagara 
" escarpmeuft." 

The southern boundary is marked by the outcrops of the Onon- 
daga limestone, though much of the drainage of the region covered 
by Devonian rocks passes through the depression. The extreme 
width of the depression is not more than 20 miles but the length 
is about 200. 

Proof of the existence of this depression is to be found in an 
inspection of the map, where it will be noticed that there is an 
almost continuous line of creeks and rivers flowing in an east or 
west direction between the Niagara river and Utica. At only four 
points do these streams break through the Niagara escai^jment, 
these four exceptions being the Oak Orchard creek, the Genesee 
river, Irondequoit river and the Oswego river. Taking the streams 
which drain this depression in their order from the east to the 
west, we find the Oswego river, which takes the drainage from 
Oneida lake and also from the Finger lakes; tributary to the 
Osw^o river, the Clyde and Seneca rivers and Oanandaigua out- 
let ; west of the Finger Lake region, Honeoye creek, flowing weet 
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into the Genesee river, and then from a point near Leroj, Allen's 
creek, flowing east into the Genesee, while north of this, Black 
creek drains part of the Oak Orchard swamp and flows into the 
Genesee river; flowing west from Oakfleld, the Oak Orchard creek, 
which breaks through the Niagara escarpment at Medina, while 
west of this, the Tonawanda creek completes the line across the 
State and takes the drainage of this part of the State to the 
Niagara river. 

An examination of the topographic atlas sheets of this part of 
the State shows that there are many elevations within the Salina 
depression fully as high as the Niagara escarpment. The fact, 
however, that the drainage of the country overlying the Salina 
deposits extends in an east and west direction, and that the 
tributaries of the main streams flow south from the Niagara ridge 
and north from the Helderberg and higher deposits, gives unmis- 
takable proof that there is here a valley about 180 miles long 
extending from the vicinity of Utica to the Niagara river. In 
some parts, the valley is double; this is to be seen west of the 
Genesee river, where we have Allen's creek and Black creek about 
10 miles apart. In the Finger Lake region, it is also double, as 
is seen north of Seneca and Cayuga lakes, where the Seneca river 
and the Clyde river flow parallel to each other. In speaking of 
this region of the State as a depression, it is not the aim of the 
author to give the impression that it is a broad valley bounded 
by two ridges. It is rather a rolling plain with many small hills, 
few of them exceeding 100 feet in hight above the level of the 
valley. 

Formation. Though there is now a marked depression, in 
former times the depth of the valley was much greater than at 
present, and, in order to determine the time and manner of its 
formation, it becomes necessary to consider the agencies that 
were active in cutting the valley and filling it again. 

The continental ice sheet has been coneidered the most active 
agent in determining all slight irregularities in surface con- 
figuration; but, for reasons that will be set forth in another 
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paragraph, it seems best to the writer to attribute the formation 
of the deep depression to preglacial streams, though the forma- 
tion of the present slight depression is due to postglacial 
streams. 

In order to prove that the original valley was formed in post- 
glacial time, it would be necessary to show that streams with 
the power of Niagara had passed through this valley for a much 
longer time (than has elapsed since the formation of the present 
Niagara gorge began. It also, would be necessary to show from 
what source the large deposits of gravel, sand and clay which 
fill this depression were derived and also why some of the lakes 
in central New York were not filled with these same deposits. 

Geologists seem agreed in the supposition that, on the retreat 
of the Laurentian glacier, this region was covered with a suc- 
cession of lakes, so that the theory of a great river cutting this 
valley in postglacial time may be discarded. 

In the same way, we may discard the hypothesis that this 
valley was filled in postglacial time, as the filling material is 
largely sand and gravel from the Medina formation;^ and, if it 
were derived from glacial debris at the south, the Finger lakes 
would show more traces of filling, and the deposits would be at 
the source and along the sides of these lakes rather than at their 
outlets; whereas there are no marked accumulaitions in these 
places that can not be explained in other ways. 

The Buppos-ition that much of the cutting was accomplished 
by the glacier itself seems hardly tenable, inasmuch as the 
valley is at right angles to the line of glacial flow. 

Before considering the question of preglacial cutting, a few 
facts must be noted, on which to base a theory that the valley 
was formed prior to the advance of the Laurentian glacier. 

(1) Glaciers, in passing over a ridge like the Niagara escarp- 
meivt, cut the ridge down nearly to the level of the adjoining 
strata. (2) The bottom of Lake Ontario is about 250 feet below 
sea level and is nearly at right angles to the direction of the 



'Fairchild, H. L. Kame Areas in Western New York South of Ironde- 
quoit and Sodus Bays. Jour, of Geol. no. 2, v. 4. 
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glacial flow, and was probably formed by preglacial streams,^ 
and in that case the land must have been several hundred 
feet higher to permit the cutting of such a valley. (3) The 
Mohawk river flows for a considerable distance over deposits 
of clay, sand and gravel several hundred feet thick.^ (4) At 
Syracuse borings have shown that the deposits of drift are over 
400 feet thick.3 (5) South of Oneida lake and north of the 
Finger lakes are deep deposits of marl, which must have been 
formed since the glacial epoch. 

Though soundings have not been made in all parts of the depres- 
sion, the evidence that we have indicates a deep valley which is 
apparently tributary to the Mohawk river. For the present, the 
region west of the Genesee river will be left out of consideration, 
as the deposits of drift in that part are comparatively shallow, and 
there is presumptive evidence that the drainage was about the 
same as at the present time. Between Rochester and Lyons is 
a section which was not cut very deeply, as it was near the divid- 
ing ridge between the Genesee basin and the Finger Lake basin. 
From Lyons to Rome there is a sandy plain, underlain to a greater 
or less degree by glacial and lacustrine deposits, and the depth 
of these deposits indicates that at one time a great river must have 
been here. 

Proof that the cutting of this valley was the work of a stream 
and not of the glacier is found in a comparison of the effect of the 
glacier on the other formations exposed to its action. Of these 
deposits there are three formations that are distinguished by their 
softness, the Medina shales and sandstones, the Salina shales 
and the Hamilton shales, and in the Salina is to be found 
the only narrow valley at right angles to the line of flow of the 
glacier. The Medina deposits at one time occupied a large portion 



^ Grabau, A. W. Geology and Paleontology of Niagara Falls and Vicinity. 
N. Y. State Mus. Bui. 45. 9:47-51. 
'Grabau, A. W. Geology and Paleontology of Niagara Falls. 9:46. 
Carll, J. F. Pa. Geol. Sur. V :363. 

•Geddes, George. Geol. Sur. of Onondaga. N. Y. State Agric. Soc. 
Trans. 19 :277-79. 

An. Rep't of the Superintendent of the Onondaga Salt Springs for 1884. 
p. 18. 
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of the territory now covered by Lake Ontario ; and though much 
of the glacial drift is made up of fragments of Medina sandstone, 
it is generally conceded that much of the erosion of this formation 
was accomplished by a preglacial river. The Salina deposits, on 
the other hand, have a shallow valley at one part and a deep valley 
near by; and the presumption is that, if the deeper valley was 
made by glacial action, the shallow valley west of Rochester should 
be deeper, as it was exposed to glacial action longer than the 
Finger Lake region. In case the shallow valley was the result of 
glacial action, it still remains a question why the action should 
have been greater in the Finger Lake region. An examination of 
the Hamilton deposits shows no marked valley, and, as this form- 
ation was exposed to glacial action and is fully as soft as the 
others under consideration, it becomes almost certain that the 
Salina valley was not the result of glacial action. 

The changes in level which these strata have undergone render 
it very difiScult to determine with exactitude the direction of the 
ancient river, as it is supposed that the Finger lakes were formed 
in preglacial times by streams flowing south. The existence of this 
deep valley at the outlet of these lakes, however, leads the writer 
to suggest that at a stage between the time when the rivers flowed 
toward the south and the glacial epoch, the rivers in the Finger 
Lake valleys flowed into the Salina depression and thence through 
the Mohawk river. 

While this valley was being formed, this part of the State was 
considerably higher than at the present time, as is shown by the 
fact that the bottom of the valley at Syracuse and the deepest 
part of Lake Ontario are below sea level, and valleys are not cut 
below the level of the outlet of the streams. 

It is probable that the solvent action of water has had much 
to do with making this depression, and, if the existence of de- 
posits of salt in this section could be proved, this would undoubt- 
edly be a most logical explanation of the formation of cer- 
tain parts of the depression. The existence of salt, however, in 
this region, is only a matter of conje^Hj^nt in the region south 
of this, it is found in almost sJli/^^^^mge wells have been 
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drilled through the Salina deposits. In a few cases where mines 
have been sunk through this formation^ gypsum has been found 
interstratifled with shale above the salt. In the Livonia shaft, 
three distinct beds of gypsum were encountered, while two were 
noted in the Greigsville shaft. In all these mines the combined 
thickness of the gypsum beds is from 60 feet to 75 feet, and in the 
Lehigh shaft at Leroy a single bed of gypsum 75 feet thick was 
passed through before reaching the salt. With the exception of 
the deposit at Fayetteville and Union Springs, no deposit has been 
found in the Salina depression to exceed 15 or 20 feet in thickness. 
It seems probable, therefore, that, when this part of the State 
was covered with water, the salt beds, if they existed here, were 
subjected to the action of water, and on their solution, crevices 
were opened up in the overlying strata, allowing rain water to 
have more ready access to the gypsum deposits. That salt 
did once exist in this valley, is almost unquestioned, because at 
many points saline springs are to be found, the most impor- 
tant being near Syracuse. Deep borings near Syracuse have 
however failed to reach any deposit of salt, but, on going up the 
valley south of Cardiff (about 15 miles south of the city) on both 
sides of the valley rock salt has been invariably struck, after 
passing through the Salina shales and limestones. 

That the Salina depression has not yet been finished, and that 
the action of subterranean waters is still an important factor in 
extending its bounds, is evinced by the salt springs at Syracuse. 
These springs occur in a deposit of drift, and the only source from 
which the salt could be obtained is the beds of rock salt which are 
found about 15 to 17 miles south of Syracuse. Saline springs 
are found at many places in this depression, among which may be 
mentioned Montezuma, Greece, Lenox and Delhi. 

The action of water in dissolving the gypsum deposits has been 
observed by several geologists, though in some cases this has been 
referred to other causes. The first case of this kind that was 
brought to the author's attention is to be seen at Indian Falls in 
the mines of the Standard Plaster Co. At these mines, when the 
first tunnel was being driven into the deposit, a pocket ct.tiMj 
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was discovered, which seemed likely to cut off further mining 
operations at that point. Careful inspection, however, showed 
that both above and below this pocket of clay, were solid beds of 
gypsum. Further investigation showed that, at several points 
along the walls of the tunnel, smaller pockets ranging in size from 
a few inches up to three or four feet in diameter had been en- 
countered. The shape of these pockets was much like an inverted 
hornet's nest or like a large jug with a small opening at the top, 
and through the opening the water had found its way to the 
gypsum, bringing with it clay, which replaced the gypsum as it 
was dissolved by the water. In all cases the clay is found to 
follow the same lines of stratification as the gypsum; and at first 
it was the author's opinion that the clay was residual, being left 
after calcium sulfate had been dissolved. In view of some of 
the larger pockets however and the nearness of the gypsum 
deposits at this point to the surface and the broken character 
of the overlying rock, it seemed certain that these pockets were 
caused by dissolving the gypsum deposits and replacing them 
with clay. Strength is added to this supposition by the fact that 
the limestone underlying the gypsum at this point is unbroken 
and has a slight dip to the south. The gypsum beds themselves 
are unbroken, but pockets are found throughout the deposit. The 
overlying strata, however, are much distorted and broken; but, 
in view of the lower strata having been subjected to no distortion, 
no other explanation is left for the broken character of the strata 
overlying the gypsum than a solution of the gypsum taking away 
the support from the overlying strata, which naturally would 
cause the strata to be broken by their own weight. Similar con- 
ditions have been noticed in quarries and mines throughout the 
State, and one case has been mentioned by Prof. S. G. Williams in 
the article which is quoted a little later. 

The distribution of glacial debris in western New York sheds 
much light not only on the time of the formation of this valley, 
but on the manner and time of its filling. In the Finger Lake 
iv^on there is a moraine at the head of each lake, which appar- 
eorresponds with the one south of Dansville and Warsaw, 
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but no other pronounced moraine is to be found in this region to 
correspond with the moraines extending from Lockport to Can- 
andaigua or from Medina to Irondequoit bay. It seems probable 
therefore that, on the advance of the glacier to the Salina de- 
pression, the frontal moraine was dropped into the valley, bring- 
ing the level of the valley nearly to the level of the Niagara 
escarpment and giving a gentle incline, over which the glacier 
passed. 

On the retreat of the glacier, several glacial lakes covered this 
region; and the general topography of this section is much like 
that around Oakfleld, the entire depression being dotted with 
kames and drumlins. The absence of a moraine to correspond 
with the one from Medina to Irondequoit bay is probably due to 
the more rapid retreat of the ice at the eastern border, which 
would tend to form a more scattered deposit. 

In a former paragraph, the writer made the statement that 
the drainage from this valley probably flowed, into the Mohawk 
!rfver; and, as the present drainage is toward Lake Ontario, this 
opinion may appear far-fetched. The reasons for this supposition 
are (1) that the level of this part of the Salina depression is 
about 125 feet above Lake Ontario, and, if there were an old 
channel, it would have been more likely that this would be left 
open than that a new channel would be formed. (2) The glacial 
debris is held in place by a ridge of Niagara limestone or the 
Medina sandstone, and this ridge was much higher in preglacial 
times. (3) The Rome channel is blocked up by glacial debris. Of 
these three reasons, the second is the only one that needis explana- 
tion and is possibly the most important. 

As has been previously stated, the deepest part of the Salina 
channel is from Lyons to Rome and thence through the Mohawk 
valley, and to this is due the difference in the altitude of the 
Niagara escarpment in this section and the section west of 
Rochester. The tendency of the glacier being to bring the country 
to a level, it naturally follows that the erosive force would be 
greater in this section, where a narrow transverse ridge was 
placed between two deep valleys, than in the region west of 
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the Genesee Tiver, which had not been cut to a great depth. In 
this way the Niagara escarpment was cut below the level of the 
col at Rome, so that, when the St Lawrence channel was free 
from ice, the drainage from the Finger Lakes flowed over the 
lowest part of the Niagara cuesta into Lake Ontario instead of 
through the Mohawk to the Hudson. 

Geology. The geologic position of the gypsum beds of New 
York State has been placed by most geologists in the Onondaga 
salt group of the Silurian system, or, as it is called, the Salina 
group. 

Vanuxem describes this group as follows : 

This important group contains all the gypsum masses of 
western New York and furnishes all the salt water of the salines 
of the counties of Onondaga and Cayuga. From the point where 
the Niagara group terminates at the east, it rests upon the Clinton 
group ; and, as the latter group also comes to its end near the first 
district, it reposes there upon the Frankfort slate, upon which it 
continues to near the Hudson river. 

It forms a part of the high range on the south side of the 
Mohawk; appearing at the north end of Otsego county and in 
Herkimer and Oneida, being its northern outcrop. It makes its 
first appearance by the side of the Erie canal at the east end of 
Madison county, and from thence west the canal was excavated 
in the group. 

The Onondaga salt group may be divided into four deposits. 
There are no well marked lines of division between the deposits; 
but for practical purposes the divisions are sufficiently obvious. 

The first or lowest deposit is the red shale, showing green spots 
at the upper part of the mass. 2d, The lower gypseous shales, the 
lower part alternating with the red shale, which ceases with this 
mass. 3d, The gypseous deposit, which embraces the great 
masses quarried for plaster, consisting of two ranges, between 
which are the hopper-shaped cavities, the vermicular limerock of 
Eaton, and other porous rocks. 4th, and lastly, Those rocks 
which show groups of needle-form cavities placed side by side, 
caused by the crystallization of sulfate of magnesia^, and which 
may be called the magnesian deposit. 
' The whole of these deposits are found between Oneida creek and 
Ca\Tiga lake. To the east of the creek, they do not all occur, as will 
subsequently be made known. They thin out to the eastward and 
probably terminate entirely a few miles east of the Hudson river; 

'Sulfate of lime most probably. [F. J. H. MerrlU] 
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from which point their thickness gradually increases towards the 
west, and reaches its maximum in the counties of Onondaga and 
Cayuga, where it is not less than 7.00 feet. The gypsum has not 
been seen east of the western part of Oneida county. The red 
shale comes to its end at the east end of Hefil^imer county ; and 
the whole group is reduced in the Helderberg in Albany county 
to a few feet of light gray or lavender-colored, compact calcareous 
rocks with pyrites, separating the Frankfort portion of the 
Hudson river group from the Waterlime series.^ 

Prof. James HalP describes the iSalina group as follows: Suc- 
ceeding the Niagara group is an immense development of shaJes 
and marls with shaly limestones including veins and beds of 
gypsum. The general color is ashy approaching drab with some 
portions of dark bluish green. The lower part is of deep red with 
spots of green. Succeeding this, where protected from atmos- 
pheric influences, the rock is blue like ordinary blue clays, with 
bands of red or brown. This portion and that succeeding it are 
often green and spotted, and contain seams of fibrous gypsum and 
small masses of reddish seJenite and compact gypsum. From this 
it becomes gradually more gray with a thin stratum of clayey 
limestone, which is sometimes dark, though generally of the same 
color as the surrounding mass. The formation terminates up- 
ward with a gray or drab limestone called by Vanuxem the "Mag- 
nesian deposit." The red shale forming the lower division of the 
group is well developed, but in the third district has not been 
found west of the Genesee river. It appears in the eastern part 
of Wayne county, as indicated by the deep red color of the soil 
which overlies it. 

At Loekville a greenish-blue marl with bands of red has been 
quarried from the bed of the Erie canal. West of the Genesee 
this is the last of the visible mass. The red shale has either 
thinned out or lost itself, gradually becoming a bluish green, while 
otherwise the lithological character remains the same. On first 
exposure it is compact and brittle, presenting an earthy fracture. 
But few days are necessary to commence the work of destruction, 
which goes on until the whole becomes a clayey mass. The pre- 
vailing features of the second division of the group are the green 
and ashy marl with seams of fibrous gypsum and red or trans- 
parent selenite often embracing nodules of compact gypsum. The 
third division comprises all the gypsum beds of the fourth district 
which are of economic importance. In this third division hopper- 
shaped cavities occur in Wayne and Monroe counties, but rarely 
in Genesee or Erie. 



^N. Y. State Mus. Bui. 11. 3:22-23. 
'Geology of the 4th District. 
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There is scarcely any well defined division between the shales 
and shaly limestones of the third division and the so called mag- 
nesian deposit which overlies it> 

An investigation of the rocks near the plaster quarries at Union 

Springs has led Mr S. G. Williams to refer the gypsum deposits 

at this point to the Lower Helderberg; and his grounds for this 

supposition are here quoted in his own words.^ 

It is well known to geologists that the strata containing the 
gypsum dei)bBit8 of New York, ranging from Madison county west- 
ward, at the time of the State Geological Survey were all assigned 
to the third of the four groups into which the Salina period was 
divided ; and that these gypsum deposits were described as isolated 
masses of possibly concretionary character contained in the in- 
closing beds. The gypsum beds a short distance north of Union 
Springs, Cayuga co. are much the most extensive of these deposits. 
A recent examination of the gypsum beds and their inclosing 
strata, accompanied by some fortunate discoveries of somewhat 
abundant though often badly preserved fossils, has not only shown 
that the^psum in this locality exists in continuous beds with a 
considerable degree of regularity, but has also afforded reasons for 
believing that this portion of the gypseous series belongs rather 
with the Lower Helderberg than with the Salina. 

A section at this point eastward, and thus nearly in the line of 
strike, from the level of Cayuga lake to the top of the Oriskany 
sandstone, is about 114 feet thick and consists of the following 
members, nimubered upward from the lake level. 
No. 8 Oriskany sandstone in a single fossilferous 

seam 3 feet 8 inches 

7 Drab limestone, upper beds with thin, un- 
dulating laminae : exposed 10 '^ 
6 Limestone revealed only in occasional out- 
crops, leveled with Locke level, about 46 " 
5 Thick bedded blue limestone, containing 
Meristella laevis, Orthis ohlata, small 
form, Rynchonella semiplicata, Strop- 
hondonta varistriatn^ etc. 10 " 
4 Drab limestone, holding a branching fucoid 

and Nucleospira ventricosa 4 " 

3 Measures concealed, leveled with Locke 

level 20 " 

2 Thin bedded blue limestone, terminating 

below with a seam 2 feet thick 4 " 

1 Drab limestone unevenly bedded with two 

or three thin blue seams, to lake level 16 " 

»N. Y. State Mus. Bui. 11. 3:24-25. 
*AiD. Jour. Sci. Sep. 1885. 
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The mean of four readings with the aneroid agrees well with 
the total thickness here given. The beds of no. 1 have yielded 
fossils at three points, all at about the same level near the middle 
of the series, viz : one head of Eurypterus remipeSy and tolerably 
abundant Lej>erditia alta, Nucleospira ventricosa and Meristella 
hisulcata. 

Besides the irregularities in the bedding of no. 1 mentioned in 
the section, the strata in this region are occasionally affected by 
local disturbances. The most common of these is a sudden tilting 
of the beds at a low angle, continuing sometimes a number of rods, 
which is caused apparently by a failure of support from below. 
One such disturbance occurs near the middle of no. 1, causing the 
beds to dip very perceptibly to the southward for a short distance. 
More considerable disturbances of a like character affect the 
Corniferous limestones of Union Springs, about 2 miles south of 
the plaster quarries, two of which have come under my notice. 
One of these, which was mentioned and figured in the report of the 
3d district, and by which the limestone is caused to pitch suddenly 
south at an angle of 13°, has within the last two years been more 
fully developed by the opening of a large quarry immediately 
south of the disturbed beds. In this quarry, which is capped by 
a considerable thickness of Marcellus shales with a band of con- 
cretionary limestone, is revealed a flat-topped anticlinal arch with 
an E. W. strike, the southern limit of which has not yet been 
reached in quarrying, while the northward dipping side, with an 
angle of 20°, is near the junction with the southward dipping beds 
described by Vanuxem. In one of the most extensive plaster 
quaiTies also, there occurs a gentle anticlinal with meridional 
strike, through which the present working floor of this quarry 
and the one to the north of it, is made to dip eastward at a small 
angle as far as the workings extend ; and if this dip continues, it 
will increase by a number of feet the space between nos. 2 and 4, 
which was found by leveling to be 20 feet. The knowledge of these 
occasional irregularities demanded caution in assigning the 
gj'pseous series, with an average thickness of 25 feet, to its proper 
place in the section, specially since the space of nearly a quarter 
of a mile between the fossil-bearing beds of the lake shore and the 
gypsum quarries, is concealed by drift. Fortunately the valley of 
a brook, separated only by a single field from the nearest quarry 
at this point, affords a continuous line of outcrop from the fossil- 
iferous limestone on the lake to the top of no. 2, by which its con- 
tinuity is assured. The top of no. 2 is 20 feet above the lake level, 
which is also the hight of the floor of the nearest plaster quarry. 
Add to this the fact that the character of no. 2 corresponds with 
that of the bed of tough blue limestone which forms the bottom of 
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all the southern quarries, and there is no reason to doubt that 
the plaster series belongs in the covered space between no. 2 and 
4, widened probably by the local easterly dip mentioned above, a 
position to which, in the absence of any local irregularities, it 
would be unhesitatingly assigned by any geologist. 

There is then no doubt that the gypsum deiwsits here form a 
part of the fossiliferous aeries, lying above the beds containing 
Eurypterus, Leperditia alia, Nucleospira ventricosa and Metis- 
tella hisulcata, and below, or in close connection with beds con- 
taining well marked fossils of the Pentamerus and shaly lime- 
srtone horizons of the Lower Helderberg. It should also be 
borne in mind that, apart from the gypsum beds, the entire sec- 
tion from the lake level to the Oriskany sandstone, is made up 
of drab limestones with frequent blue seams, sometimes of con- 
siderable thickness, as in no. 5. iSome of these limestones, both 
at the bottom and top of the series, are highly laminated, show- 
ing thin layers of slightly different colors, and nearly all hold 
a considerable amount of impurities. 

There is indeed, even if we set aside the fossil evidence now 
gained as to geological age, no such lithological change in the 
limestones as to warrant the reference of the lower portion of 
them to the Salina period, and the upper part to the Lower 
Helderberg. Nor is it likely that any such reference would ever 
have been made had it not been for the presence of the gypsum 
deposits. These deposits in the regions both east and west of 
Cayuga county appear, from the State reports, to occupy a 
pretty definite place in strata hearing intimate relations with the 
shales of the salt group ; to occur in irregular masses inclosed in 
marly shales whose lamination they sometimes share and some- 
times disturb; and to be divided often into two " ranges " by a 
peculiar porous or vesicular lime rock, or by shaly limestones, 
holding indications in hopper-shaped accretions of the action of 
saline waters. It was natural, therefore, in the absence of any 
evidence to the contrary, that the occurrence of gypsum in any 
additional locality not obviously removed from its usual horizon 
should lead to the reference of both gypsum and the accompany- 
ing strata to that horizon. A brief description of the gypseous 
series here however will show, I think, that its structure bears 
no very close resemblance to that of the g,>Tpsujn of the Salina 
period; that its character is intimately related with that of the 
accompanying limestones; and that both character and structure 
tend to indicate for it a different geological horizon, if not a 
different origin from that of most of the other gypsum deposits. 

It may be said ai: the outset that the gypsum deposits of this 
region are not irregular masses: thej luiTd no relations there- 
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fore with marly strata smrrotinding and inclosing them, they 
are not associated with any " vermicular lime rock '* within 
them, nor with anything answering to the 4th or Magnesian 
division of the Salina lying above them. In one point only do 
they bear a superficial resemblance to the deposits elsewhere: 
they occur in two " ranges," or rather beds, separated from each 
other, however, not by shaly or vesicular lime rock, but by a 
bed called slate by the quarrymen, made up of thin seams of 
gypsum, interlaminated with other layers of shale. 

The gypseous series here has a very uniform character, con- 
sisting as it does of three persistent and tolerably regular mem- 
bers. First occurs the lower seam of gyjMSum highly laminated 
and separating into several distinct layers, somewhat harder 
than the upper seam, and of a usual thickness of 7 feet, vary- 
ing but little in this respect. Second^ upon this rests a stratum 
about 3 feet thick called slate by the quarrymen, consisting of 
alternating laminae of gypsum and shaly matter, and said to be 
gypseous enough in the northernmost quarries (which are now 
little worked) to be ground for plaster. Thirds the upper gypsum 
bed which closes the series, varies much in thickness, from noth- 
ing to upwards of 20 feet, averaging possibly 15 feet. Its 
variability in thickness is probably due mostly to denudation, 
since it is capped by yellow drift clay in nearly every place 
where it is laid open by workings. The upper gypsum bed shows 
little disposition to separate into distinct layers save in the 
northern quarries, and is softer and somewhait less dense than 
the 7 foot bed. It was thought to be of better quality until 
analysis showed it to be nowise superior. All the members of 
the series show occasionally small spots and thin, scalelike 
laminae of sulfur, more specially on dirt seams. The upper 
bed, I am told, contains more of the sulfur than the lower, and 
the slate seam more than either. The gypsum of both seams 
varies from a light to a somewhat dark gray. 

The gypseous series here shows, therefore, no tendency to 
form isolated masses, save where denudation may give it that 
appearance, in which case it is enveloped in drift clay. Two 
proprietors of long experience, however, inform me that the 
entire set of beds is occasionally cut across by what are called 
*^ mud seams " from 1 to 5 feet wide, that the mud seams are 
often of a thin laminated structure and sometimes contain a 
little gypsum and selenite, and that the gypsum beds abut 
against them regularly on both sides. The only example of this 
kind of replacement that has come under my notice was in the 
edge of one of the quarries, where, at the time of my last visit, 
the lower g^7)sum bed and the slat(\ tlie only members there 
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present, had suddenly given place to black, thin laminated mnd, 
and above to harder, thin bedded ferruginous shale, the mud 
seams abutting against the gypsum and slate in a reentrant 
fashion. The lamination of the" mud appeared to correspond to 
that of the gypsum against which it abutted, and one block was 
hard gypsum at one' end and black laminated mud at the other, 
although elsewhere the gypsum and the mud were separated 
by irregular joint-like cracks. I was inclined to attribute the 
change to the action of water penetrating to the beds through 
crevices in the clay cover. 

The limestone of that part of the series in question which en- 
closes the gypsum beds is of a prevailing drab or ash color, with 
a few blue seams, of which no. 2 of the section is the only import- 
ant one. It is often highly laminated, has a considerable amount 
of impurities as has already been said, and by reason of the 
earthy character of these impurities, it shows such a disposition 
to abiBorb water as to unfit it for all but the roughest purposes. 
A fragment of no. 1 gained in weight 3^ by two hours' soaking, 
while a like fragment of the blue limestone no. 2 showed no ap- 
preciable gain in the same time. 

The character of the limestones just described seems to me to 
throw light on the question of the origin of the gypsum beds; 
these I think have obviously been formed from the earthy drab 
limestone of the horizon at which they appear, as the result of the 
action upon them of acid waters originating in sulfur springs, 
which are still somewhat abundant in this region, and which it 
may be presumed were more abundant at an earlier geological 
date. The porous character of the drab colored limestones would 
facilitate such transformation, under favorable circumstances; 
while the imperviousness of the blue limestone which underlies 
the series would limit it below. Reasons for this opinion as to 
the origin may be found : first, in the striking similarity in struc- 
ture between the lower gypsum and the associated drab lime- 
stones, both having the same highly laminated character, while 
both the lower gypsum and the northern part of the upper, are 
also distinctly bedded; second^ in the structure of the inter- 
mediate bed, containing as it does alternate layers of gypsum and 
shale, as if whatever was lime in an iimpure shaly lime- 
stone had been transformed to gypsum, leaving the remainder 
unchanged ;7^ir(f^ in the presence in all the gypsum beds of native 
sulfur, which would be difficult to account for on any theory of 
origin which would not include the action of sulfureted waters; 
fourth, in the composition of the g\T)snm itself, which is gray, 
and like the limestones somewhat impure, containing in com- 
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mercial samples an average of 801^^ of lime sulfate with 14j< 
of earthy matter, 5^ of lime and magnesian carbonates, and, quite 
significantly, .6^ of lime phosphate and organic matter, these last 
ingredients suggesting an organic origin, while the residual Ume 
and magnesia point to the probable original condition of the de- 
posit. It may be added in this connection that in the limestone 
no. 1, in close proximity to one of the fossil localities and nearly 
at the same level, occurs a small isolated mass of decomposed 
gypsum, possibly 10 cubic feet in dimensions, which is due appar- 
ently to the agency of a small sulfurous percolation now extinct. 
I believe, therefore, that the structure of the great gypsum de- 
posits of Oa^Tiga county separates them sharply from those exist- 
ing elsewhere in New York in the strata of the Salina period; 
and that their associations with limestones, both below and above 
them, containing fossils of the lower divisions of the Lower 
Helderberg, as well as the nearly uniform character of the rock 
series from the lake level to the Oriskany sandstone, indicate for 
them a place in the lower portion of the Lower Helderberg in 
which I include the Waterlime group.^ 

Professor Williams's deductions in regard to the geologic posi- 
tion of the gypsum at Union Springs are apparently well 
grounded, but it seems that there is some difference of opinion as 
to where a geologic period begins. Apparently, Mr Williams 
considers the Lower Helderberg formation as beginning where 
the first fossils which are typical of these deposits made their 
appearance. If this ground be accepted, it will be necessary to 
refer the deposit at Union Springs to the Lower Helderberg. 
The general opinion of geologists, however, seems to be that 
the gypsum deposits of the State belong with the Salina group, 
and Dr J. M. Clarke has recently assigned the Tentaculite lime- 
stone to the Salina rather than to the Lower Helderberg, where 
it has been included for many years. In Luther's section of 
the Livonia salt shaft, the upper gypsum bed is referred to the 
Lower Helderberg. The lower and thicker deposits are referred 
to the Salina period; but, in view of the more recent opinion of 
Dr Clarke concerning the Tentaculite limestone, it is very likely 
that the upper gypsum bed at Livonia would also be referred to 



» Williams. S. G. Geological Relations of the Gypsum Deposits in Cayuga 
County, N. Y. Am. Jour. Sci. September 1885. 
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the Salina, and it would undoubtedly have been referred to this 
formation at the time when the section was published, were it not 
for the fact that Dr Clarke's idea of the geologic periods seems 
to have agreed with that set for them by Mr Williams, namely, 
that the geologic periods begin when the first fossils of that period 
appear. 

The eastern limit of the known gypsum deposits is in Madison 
county, though rocks of the Salina group are found as far east as 
Schoharie. From Madison county to Buffalo more or less con- 
tinuous deposits are to be found throughout the Salina depression. 
Most of the deposits that have been developed have been found in 
the hills rising above the level of the surrounding country, and as 
a usual thing the gypsum deposit does not have a great thickness. 
At Fayetteville the deposit reaches a thickness of 60 feet, and 
between Syracuse and Marcellus several thousand tons were taken 
out in making the railroad cuts on the Auburn division of the 
New York Central Railroad. The thickness of the latter deposit 
has not been measured, but from the outcrops that I have seen, I 
should judge that it is from 40 to 60 feet thick. 

When the gypsum deposits of the State were first precipi- 
tated, they were undoubtedly continuous, but glacial action and 
the solvent action of water have taken away a great portion 
of the gypsum, leaving isolated deposits under a slight covering 
of rock or earth in a great part of the Salina depression. 

The gypsum deposits are pierced by all the salt wells in the 
State outside of the Salina depression, but no information of 
value is obtained from a study of the well sections. The salt 
mines, however, give data that are very important. 

In the shaft of the Livonia salt mine,^ gypsum was found at a 
depth of 1078 feet in Lower Helderberg rocks. The deposit is 9 
feet thick and is a mixture of gj-psum and a so called marlite. 
At the depth of 1138 feet is another bed of gypsum 45 feet in 
thickness, while at 1278 feet is an 18 foot deposit with a band of 

» Luther, D. D. Livonia Salt Shaft N. Y. State Mus. 47th An. Rep't 
1804. IK215-4M; N. T. State Geol. 13th An. Rep't, p. 25-190. 
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shale separating it into two parts. The latter deposits are in the 
Salina formation. 

The thickest deposit that is known in this State is in the 
Lehigh salt shaft at Leroy, where at a depth of 389 feet a deposit 
75 feet in thickness was found. The rock is light colored in some 
parts, and samples that have been seen by the author compare 
well with the rock found at Oakfleld and Garbuttfpville. A project 
is on foot to make use of this deposit in the manufacture of 
stucco. 

In the shaft of the Retsof mine at Retsof N. Y., a bed of gypsum 
47 feet thick was found at a depth of 613 feet. This deposit is 
considered the top of the Salina in both the Retsof and Lehigh 
mines, though in the Livonia shaft it is supposed that the lime- 
stone and hard shale just above the 45 foot bed are Salina.^ 

It will be seen from these sections that the thickness of the 
deposit increases as we go south of the Salina depression, and 
from the appearance of this thick bed at practically the same 
horizon in these three mines, it seems reasonable to expect to find 
it throughout the greater part of western New York, 

The future developments in gypsum mining in this State will 
probably be made south of the region from which the supply is 
now obtained. 

HISTOET 

The use of gypsum as a cementing material has been known for 
at least 4000 years, as shown by an analysis of the mortar used 
in the construction of the pyramid of Cheops, and that this use 
was known among the ancient Greeks is shown by the writings of 
Theophrastus and others. The precise date when this material 
was first used in this way is not known. Theophrastus records 
that plaster casts were first made by Lysistratus, but little use 
was made of the discovery, and the art was lost. This use was 
revived by Verocchio about 1450 A. D. and was of service in 



»Lutber, D. D. Report on the Geology of the Livonia Salt Shaft; N. Y. 
State Geo!. 13th An. Rep't 1894. p. 25-130. Also N. Y. State Mus. 47th An. 
Rep't, p. 215-324. 
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making copies of ancient sculpture which were discovered about 
that time. 

The use of compact gypsum or alabaster was quite common in 
ancient times, and frequent references are made to it in ancient 
books. It was chiefly employed in the manufacture of urns, vases 
and other ornaments. Slabs of alabaster were sometimes used for 
windows, and the Romans used plates of the transparent gypsum 
or selenite for this purpose. 

The industrial development of the last 20 years has been marked 
by a moBt wonderful increase in the use of gypsum. Up to that 
time the demand for raw gypsum in the United States was almost 
as great as that for plaster of paris, and the use of the latter 
article was very limited. With the discovery of processes by 
which the set of stucco may be retarded and the hardness of the 
finished product increased, plaster of paris has replaced lime 
mortar to a great extent as a wall plaster. Another factor in 
the increased production of this material is found in its use in 
Portland cement to retard setting. 

In the year 1885 Prof. Carl Straub, then of Syracuse N. Y., 
patented a fluid composition for retarding the set of plaster of 
paris and at the same time hardening the material. Early in the 
next year (1886) he obtained another patent for a dry compound to 
be used in the same way. This was the starting point of the hard 
wall plaster industry in this country. Professor Straub asso- 
ciated with himself Mr S. S. Ruston, and under the Arm name of 
Straub & Co. the first business of manufacturing hard wall 
plaster was established at Syracuse. The new material met with 
favor from the start; and in January 1887 the Adamant Manu- 
facturing Co. was organized with a greater capital and took over 
the plant and business of Straub & Co. 

At the outset only Nova Scotia and European gypsum were 
used, as at that time one of the things much desired was to have 
a white, smooth surface to the wall. The demand, however, for 
a wall plaster having the advantages of plaster of paris in the 
matter of quick setting and freedom from shrinkage, so that a 
building could be more quickly occupied than when a lime plaster 
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is used, caused manufacturers to experiment with the gypsum 
of New York and other states with a view to utilizing it for this 
purpose. It was found that in all places where absolutely white 
finish is not required the New York gypsum was fully equal to 
the imported in strength and setting qualities. As a consequence, 
mills were erected, and the manufacture of plaster of paris and 
wall plaster from New York gypsum was begun on a large scale. 
The erection of buildings for the World's Fair at Chicago and other 
expositions which have taken place in the last 10 years has prob- 
ably had a greater effect on the gypsum industry than any other 
development. The thousands of tons used in the manufacture of 
^' staff" would of themselves make quite a difference in the 
industry, but the greater effect probably came indirectly through 
the thousands of people who for the first time realized the strength 
and durability of this building material. 

The sources from which the world's supply of gypsum is ob- 
tained are to be found in nearly every portion of the globe. The 
most important deposits in foreign countries are those at Mont- 
martre, near Paris, and those of Nova Scotia. It is also found 
in various parts of Germany, in Norway, Austria, Bohemia, 
Italy, Egypt, Arabia, India and Persia. In the western 
hemisphere it occurs in nearly every great division. Fine 
deposits occur in Chili and other South American republics, 
while in the north it is to be found in the provinces of Ontario, 
Quebec, New Brunswick and Nova Scotia. Its occurrence 
in the United States is widespread, and there is scarcely a state 
in which it may not be found. From a commercial point of view 
the entire supply comes from the following states and territories, 
New York, Ohio, Michigan, Iowa, South Dakota, tansas, Okla- 
homa, Wyoming, Colorado, California, Indian Territory, Arizona, 
Montana, Oregon, New Mexico, Texas, Utah and Virginia. 

With the increased demand for this material, deposits which 
were formerly considered inferior have been opened up, new de- 
posits have been discovered, and the product of this country finds 
a ready sale in competition with the best Nova Scotia gypsum. 
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In this state the development of the gypsnm deposits followed 
close on the settlement of the country, but the date when gypsum 
was flrst mined is not known. The deposits at Fayetteville were 
opened in 1812; and in 1822 Gleaveland stated that ''In the 
western part of New York, sulfate of lime is very abundant, par- 
ticularly in Onondaga and Madison counties, and in the vicinity 
of Cayuga lake, whence several thousand tons are annually ex- 
ported to Pennsylvania." Though statistics of production are not 
available for the greater part at this time, there is little reason 
to think that there were any marked fluctuations in the product 
other than those caused by differences in climatic conditions and 
a natural growth. Since 1889 it has been observed that there is 
little variation in the quantity of land plaster used from year to 
year, and this was practically the only form in which gypsum 
from this State was marketed prior to 1890. 

USES 

The purposes for which gypsum has been used since it was first 
discovered are numerous and varied. In its natural state it 
was used as a building stone at a very early date, on account of 
the ease with which it could be dressed. Examples of its use in 
this way were the temple of Fortuna in Seia and the buildings 
of Arsoffa Bmii in Arabia. 

The transparent plates of selenite were used by the Romans in 
place of glass for windows, and translucent slabs of alabaster were 
used at a later date in some buildings for the same purpose. 

Alabaster and satin spar were used at an early date in making 
ornamental vases and similar ornaments, and at the present day 
they are still cut for this purpose in Germany and Russia. When 
cut en cahochon, satin spar has the chatoyancy of cat's-eye, but 
can not be u&fed as a gem on account of its extreme softness. 
When ground to a powder, it is used without calcining as a fer- 
tilizer, as an absorbent and deodorizer, as an adulterant and in the 
manufacture of glass and porcelain. 

As a fertilizer, gypsum has long been used in the powdered con- 
dition under the name of land plaster. Its use in this country 
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was, it is stated, largely the result of the efforts of Benjamin 
Franklin, who is reported to have sown plaster on a clover field 
near one of the principal roads in Pennsylvania in large letters 
so as to form the sentence, "This has been plastered with 
gypsum." The clover which had been plastered was greener and 
more thrifty than that which had not received an application of 
the plaster, and the letters were distinctly visible at some dis- 
tance. 

Probably the action of no fertilizer is so little understood as 
is that of gypsum ; and those who have used it are in some cases 
enthusiastic in its favor, while others are just as pronounced in 
their opposition to its use. It is a question whether it has any 
direct fertilizing value, though the ashes of nearly all the plants 
contain varying percentages of lime and sulfuric acid which were 
possibly derived from gypsum. Its value as a fertilizer is attrib- 
uted by Liebig to its power of fixing ammonia from the atmos- 
phere so as to make it available as plant food. 

It is the opinion of De Gandolle that gypsum is a stimulant to 
the leaves of plants; while Ghaptel considered the stimulating 
effect to be due to the saline character given to the sap of the 
plants. 

Sir Humphrey Davy regarded gypsum as a direct source of 
planet food, because a certain percentage of sulfate of lime is 
found in the ash of plants ; but the most satisfactory explanation 
of its action is the theory advanced by Storer, which supposes a 
threefold action, the first mechanical and the others chemical.^ 

1 The salts of lime have a tendency to flocculate loose soils, 
making the soil more granular, while an opposite effect is 
observed on clay soils where the soil is broken up into finer por- 
tions. Gypsum as a salt of lime acts to a slight extent in this 
way, but other lime compounds act much more rapidly. 

2 It is supposed that gypsum gives up part of its oxygen to 
certain organic substances in the soil, thus preparing them for 
plant food. 



* Storer. Chemistry of Agriculture. 1887. 1 :206-16. Quoted by Grims- 
ley, Gypsum Deposits of Kansas, p. 132. 
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3 Gypsum decomposes the double silicates of the earth, setting 
free potash as a double sulfate. This action according to Storer 
is as follows : 



AUO,^ AlA 

CaO 
X Si02+CaOS03= 

CaO 

H,0 



CaO 
K^O 
H,0 



> X SiOa+KaO SOs 



In this way potash is furnished in solution to the roots of the 
plants, but a similar result should follow the application of 
quicklime, with the difference that potash would be set free as 
KjO, which would unite with carbon dioxid, which is present in 
all natural water, forming the carbonate, instead of sulfate. 

In considering the mechanical effect of lime salts on the soil, 
it is to be noticed that the action on sandy or gravelly soils is 
entirely distinct from the action on tough clay soils, but in each 
case the soil is made more granular. 

The lime undoubtedly has no material effect in either case till 
it is in solution, and it seems probable that the effect on the olay 
soil is due almost entirely to the chemical action of the salts of 
lime on the potash occurring in the clay. The action of lime on 
loose sandy soils has been illustrated by placing lime in a muddy 
liquid, whereby the mud flocculates and falls to the bottom. This, 
however, does not seem to be a satisfactory explanation of the 
action of the lime on the soil, inasmuch as, when such floccula- 
tion takes place as is seen when lime is put into muddy waiter, it 
is largely due to the fact that alum compounds have a tendency 
to precipitate both solid and dissolved materials in any liquid 
in which they may be found. This reaction is probably due to the 
chemical change noted above, by which the lime is rendered 
insoluble and the potash set free. In this case the particles of the 
new compound of lime are likely to be more compact than the clay 
or the solution of lime, so that they more readily fall to the 
bottom. The flocculation observed in sandy soils is due largely 
to the action of the lime on the clay which is almost invariably 
found in these soils. 
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The effect of lime in gravel beds may be noticed when such a 
deposit is uncovered; for even in dry seasons the pebbles are 
found in many cases to be covered with a slimy material which 
on exposure to the air, becomes solid. This in most cases is a 
salt of lime, usually the bicarbonate, though the sulfate would 
have much the same effect. A coating of such slimy matefilal has 
an important chemical action on the pebbles with which it is 
found, if these be slate, shale or flagstone; for in this case, the 
lime acts on the potash in these rocks in the same way that it 
would on the potash in clay. In some soilsi particles of glauconite 
or green sand are present, and, as this substance contains an 
appreciable amount of potash, which in its natural state is only 
slightly available as plant food, the salts of lime would have an 
important effect in setting free this potash. 

The amount of moisture retained by a sandy soil where lime 
salts are not present is nearly if not quite as great as where they 
are absent, so that the theory that gypsum absorbs moisture and 
stores it for plant food may be discarded, and the treatment of 
its action on the constituents of the soil may be taken up under 
the third heading. As a matter of fact, gypsum does not take 
up water; but as has been stated before, water dissolves gypsum, 
and, when the water evaporates, the gypsum separates in its 
former condition. 

The theory noted above, that gypsum gives up part of its 
oxygen to organic substances to promote decomposition, seems 
to be without foundation, as the experiments of Sir Humphrey 
Davy show that not the slightest difference in the time of putre- 
faction can be noted between meat treated with gypsum and that 
not so treated. That gypsum does absorb ammonia or change it 
to the sulfate is an unquestioned fact, and it may well be em- 
ployed about stables as an absorbent of this valuable fertilizer; 
but that it promotes the formation of ammonia seems to be dis- 
proved by Davy's experiments. 

The chemical action of gypsum and other salts of lime in set- 
ting potash free from insoluble compounds is undoubtedly the 
only tenable explanation of the wonderful results following their 
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use; and the material so acted on is usually clay, which is essen- 
tially a hydrated silicate of aluminum with certain percentages 
of potash and soda, and is derived from the decomposition of 
the feldspar of granite rocks. Shale and slate are modified forms 
of this material and are acted on in the same way as the clay in 
its plastic form. 

In the greensand region of New Jersey I talked with a farmer, 
who said that he had for many years used greensand, but that, 
as time went on, he failed to get a proportionate increase in the 
crops from the application of this material. He gave a light 
coating of lime to a meadow, and on that jwrtion where the 
lime was applied, the crop was nearly twice as heavy as on the 
portion not so treated. Inasmuch as greensand marl contains 
about 3^ of potash, the explanation seems to be that the lime 
set the potash free, with a marked increase in the crop. 

Boussingault discovered that an increased percentage of 
potash in the ashes of clover was apparently the result of the 
application of gypsum to the soil. His experiments carried on 
for two years on the same land gave the following results.^ 



Ashes free from CO2 

Silica 

Ozids (iron manganese and 

alumina) 

Lime 

Magnesia 

Potash 

Soda 

Sulfuric acid 

Pho6i>horic acid 

Chlorin 



1841 


1842 


1 

Land with 
erypsum 


Nofirypaum 


Tiand with 
gypsum 


Nogypaum 


270 


118 


280 


97 


28.1 


22.7 


10.4 


12.7 


2.7 


1.4 


(?) 


.6 


79.4 


32.2 


102.8 


82.2 


18.1 


8.6 


28.5 


7.1 


96.6 


26.7 


97.2 


28.6 


2.4 


1.4 


.8 


2.8 


9.2 


4.4 


9 


8 


24.2 


11 


22.9 


7 


10.3 


4.6 


8.4 


8 



Prom the foregoing it will be seen that the best results from 
the application of gypsum will be obtained from the application 
to soils containing potash in an insoluble form. 



*Storer. A^cultural Chemistry. 1887. 1:206, 216, Quoted by Grims- 
ley, Gjrpsum Deposits of Kansas, p. 127. 
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As an adulteranit it is sometimes known as " terra alba " and 
is nsed in food and medical preparations. 

In the calcined state, as plaster of paris, the uses of gypsum 
are too numerous to catalogue, but the greater part of the 
product is used in wall plas»ter and in wall washes. Dentists 
use large quantities in making plates, surgeons use it to hold 
broken limbs in place, and sculptors find it an invaluable 
material for making masks and casts. To the antiquary tt is 
invaluable in taking impressions of inscriptions, statuary etc. 
It is used to some extent in the manufacture of wine to retard 
fermentation (the plastering of the wine) and absorb water. It 
has been discovered that blocks of plaster of paris are a good 
fireprooflng material, because of the fact that it is a bad con- 
ductor of heat, being said to be superior to hollow brick. 

It has ordinarily been supposed that the manufacture of slow 
setting, or cement, plaster is a new feature of the gypsum indus- 
try, but comparative analyses of the cement used in the building 
of the pyramid of Cheops and the modern cement plaster show 
a remarkable similarity in composition. Whether these two 
cements had the same chemical composition when prepared for 
use is a question, as slightly overburned or underbumed gypsum 
will absorb water and return to the original condition, but much 
more slowly than gypsum that is properly burned. It is sup- 
posed by some that the cementing material of the pyramid of 
Cheops was slower setting than the cement plasters. 

The difference between ordinary plaster of paris and a cement 
plaster is brought about by the addition of some retarding 
material to the plaster of paris, so that it will not set so soon, 
ordinary plaster of paris requiring only a few minutes to become 
hard, while a cement plaster requires from two to 24 hours to 
become thoroughly hard. 

It is of interest to note that, whereas New York State plaster 
of paris was considered of no value but a few years ago, at the 
present time most of the mills have difficulty in filling their 
orders. With the increased use of gypsum cement plaster, the 
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old lime plaster is being largely driven from use. The slightly 
gray color of some of the New York State plaster was long 
urged as an insuperable objection to its use, but, when mixed 
with sand and fiber, it makes a superior wall plaster. 

The advantages of cement plaster over lime plasters are, first, 
it sets more rapidly and dries out more rapidly than lime plaster, 
so that there is less delay in finishing buildings, second, as a 
nonconductor of heat,' it is valuable as a fireproofing material, 
ihirdj any desired tint can be given the plaster by mixing it with 
coloring material at the time the plaster is prepared for putting 
on the wall, fourth^ less mortar is required to cover the same 
amount of wall space, fifth, it may be used in large slabs in 
wainscotings, as a substitute for marble and other ornamental 
stones, sixth, it is less liable to shrinkage than other plasters, 
so that few cracks are to be seen in the walls covered with this 
material. i ■ i II 

Among the objections to the use of this plaster are its greater 
cost and the facility with which sounds are conveyed through 
walls of this material. 

As just stated, the cement plasters have certain fireproof 
qualities, and these are increased by certain admixtures. Mixed 
with asbestos, it has been used in plastering the inside of fire- 
pots in stoves; in the walls and floors of fireproof buildings it 
has been used mixed with ashes and asbestos. In some cases 
the plaster of paris is mixed with wood fiber and other material 
and molded into blocks which resemble in form and appearance 
the hollow terra cotta fireproofing material. These are of 
coarse used in exactly the same way. as the terra cotta. 

The use of plaster of paris and the cement plasters in making 
ornamental ceilings and stucco work in general is becoming very 
widespread with the regulation of the set of the plaster. For 
this purpose, instead of laying the plaster on lath surfaces, the 
stucco is molded in the shop of the artist and is nailed or other- 
wise fastened to the timbers or girders of the walls or ceiling. 
The separate pieces are made in specially prepared molds of 
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glue, and fiber is added to give strength and toughness, while 
Bitrips of wood are laid crosswise in the back of the larger pieces 
to give rigidity and in some cases to afford a better means of 
fastening the piece to the wall or ceiUng. 

A more recent development of the gypsum industry is the 
manufacture of wall boards made from alternating layers of 
paper and plaster of paris. The process of manufacture con- 
sists in spreading the properly moistened plaster of paris on 
the surface of a sheet of building paper, above the layer of 
gypsum is then placed another sheet of paper, and the two 
layers of paper and the one of gypsum are then passed between 
rolls, after which another layer of gypsum is spread above the 
second sheet of paper, a third sheet of paper is added and the 
rolling process continued. . This operation may be repeated an 
indefinite number of times, but the usual practice is to have 
from five to seven layers of gypsum. When the board has passed 
from the machine where it is made, it is conveyed down a long 
table, where it becomes partially hard and is cut into the proper 
size for use. In order to give the material a chance to dry with- 
out warping, it is suspended from supports from the ceiling. 
When dry, the boards may be nailed -to studs and rafters in the 
same way as boards or lathi 

In the manufacture of glass, gypsum takes a very imx)ortant 
part. In the uncalcined state it is said to be used as a con- 
stituent of certain kinds of glass. Its most important use, 
however, is in the calcined state, when it is used in plate glass 
factories to form a bed on which the glass is placed for polish- 
ing. In this way the strain is taken from the glass and there is 
little liability of breakage. 

In monumental work, plaster of pans finds a similar use 
when it is placed about the stone to be polished, to form a bed 
for catching the water and polishing material. 

The use of plaster of paris as a flux^ is bat little known, but in 
melting brass it is found to be superior to any known flux. It 

*Sperry, E. S. Aluminum World, March, 1902. 
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melta easily, gives off no obnoxiouB fumeB and ia easil; removed 
from tbe ingots. In practice it ia the custom to nae about 5 
pouDds of tbe plaei:er to ever; 100 pounds of brass. 

Portland cement 

A certaiD part of tbe plaster of paris made in this country is 
need in the mannfacture of Portland cement. This use is legitimate 
up to 2^, but above that point it acts as a diluent, and the practice 
is to be condemned. The effect of plaster of paris on Portland 
cement is shown In the following, quoted from bulletin 44, New 
York State Museum. 

The raw materials used in the manufacture of Portland cement 
may sometimes contain sulfate of lime in tbe form of the mineral 
gypsum, or sulfur may be present in tbe form of pjTite, which in 
burning tends to react with some of the carbonate of lime, 
yielding calcium sulfate. A similar effect may be caused if there 
is much sulfur in tbe fuel used. Tbe effect of this sulfate of lime, 
if it does not exceed 2^ or 3;^, is to greatly delay the setting of 
the cement and also increase its final strength somewhat. If 
present to the extent of 4^ or 5^, however, both these qualities 
disappear, since formation of calcic snlffd is brought about, which 
in turn reacts with tbe iron compounds in the cement and tends 
to disintegrate it. The effect of sulfate of lime is shown in the 
accompanying table, taken from Professor Johnson's work. 
Materials of Construction, p. 187. 

The German association of Portland cement manufacturers has 
declared against any addition except up to the 2^ CaSO^ to regu- 
late setting time. It is the general practice in tbe United States 
now to put in 2^ CaSO, to produce slow set. 

The following experiments are quoted by Lewis, showing the 
effect of sulfate of lime on the rate of setting. 
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These results were reported by John Grant in 1880. 

MIXTURE 7 days 81 days 60 days 90 days 

1-1 briq. average of 5 107 159 188 267 

1-1 briq. w. H2SO4 added to 

water : average of 5 129 227 260 255 

Professor Tetmajer in 1894 reported these results. 

No. Per oent of Streagrth of sand briq., 1 to 8 

plaster parts per sq. in. lbs. 

added 8da3rs 7 days SSdajrs 

f 160 240 

4 \ 1 212 298 

t 2 167 254 

174 285 307 

.5 225 305 • 344 

1 227 320 408 
\ 1.5 230 381 399 

2 182 290 400 
2.5 184 295 390 

3 115 235 360 

w 

The results reported by Candlot in 1891 were as follows : 



SULPHATE OF LOfB 



MORTAR 



j^^ 0% 1% 2% 8% 49o 

^y* lbs. lbs. lbs. lbs. lbs. 

Neat cem brio i ^ ^^^ ^^ ^^ ^^^ 264 

JNeat cem. bnq | ^g 673 738 674 790 483 

1 .^«. +^ Q .ar.A \.r.\^ i ^ 223 252 263 185 126 

1 cem. to 3 sand bnq j ^g 333 3^^ 3^^ ,^7 201 

Lewis considers these results remarkable as regards strength 
and not explained. 

PBOCESSES OF MANTTFACTTTBE 

About the middle of the last century the greater part of the beet 
stucco for casts was made by the artists to secure the proper 
temperature in burning. In this way the artist was also enabled 
to make sure that the plaster had not lost its property of quick 
setting through absorption of water from the atmosphere. 

Usually this calcining was done in small kettles over a domestic 
fire, and the gypsum was powdered before being cooked. In some 
cases the cooking was done on a metallic plate instead of a kettle. 

Frequently the gypsum was baked in the baking oven,^ or, as 
it is better known, a brick oven. In this case the rock was broken 



*Knapp. Chemical Technology. Phil. 1840. 2:400-12. 
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to the size of an egg and spread out on the sole of the oven. 
Such an oven had no separate fireplace, but a fire was kindled 
on the sole, and, when the oven reached the proper temperature, 
the coals and ashes were removed and the gypsum was thrown in, 
and the door closed. From time to time pieces were taken out 
for trial, and, when they exhibited on the fractured surface only 
a few shining crystalline particles, the charge was removed and 
ground. 

At Paris, where the manufacture of calcined gypsum, or plaster 
of paris, was for a long time carried on more extensively than 
in any other one locality, special plaster kilns or ovens were 
employed for baking the gypsum. The kiln was rectangular in 
form, covered with an arch and inclosed with side walls 
and also a wall at the back in which the chimney was erected. The 
front was left open for convenience in discharging and regulat- 
ing the fire. The fireplaces were always constructed afresh in 
these ovens, and the largest lumps were used for this purpose, 
and smaller pieces were thrown on above. Wood fires were used 
in this kiln, and the smoke escaped through openings into the 
chimney. 

In such an oven a certain percentage of gypsum was of necessity 
ruined, a part being overburned and another part being changed 
to calcium sulfid. A kiln very similar to the foregoing was 
used with coal as a fuel, but a special chimney was not used, 
and a grate of brick was built so as to permit the removal of 
ashes. The front was left open, but the gypsum was introduced 
through a door at the rear. Beneath the arches of gypsum were 
brick arches on which the coal was placed while the ash fell through 
the perforated bottom. The burning occupied from 12 to 16 
hours when the lower layers were free from water. This type 
of kiln was open to the same objections as the earlier type, and 
a great proportion of the plaster was dead burnt, so that it would 
no longer set. 

The kiln used by Scannegatty, though similar in some respects, 
is far better than the previous types, because the coal is not in 
contact with the gypsum, and the liability of forming calcium 
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sulfid is reduced to a minimum. The entire inner chamber is 
divided into two unequal parts by an arch, situated about a foot 
from the bottom. The upper part, into which the gypsum is 
introduced, is provided with eight draft holes. The lower cham- 
ber, or fire surface, is situated in front of the kiln. The draft 
channel terminates in the ash pit under the grate, on which a 
coal fire is made. 

The flame enters below the perforated arch, where it is uni- 
formly distributed over the whole area of the kiln in an upward 
direction through the gypsum, and makes its escape through 
apertures. The capacity of this kiln" is given as 220 cubic feet 
of gypsum. Dumesnil's oven resembles Scannegatty's in form 
and in the manner in which the heat is applied, but would seem 
to be less economical of labor, though more heat is saved. 

After the gypsum was calcined by any of the foregoing 
processes, it was reduced partially to powder, but the bulk of it 
had to be ground and sifted to separate the coarse particles. 

In New York there are 18 mills engaged in the manufacture of 
land plaster and in the maniifaetuTe of plaster of pans from 
New York State gypsum. Two processes, the Cummer and the 
kettle, are employed in the manufacture of plaster of pans. So 
far as the land plaster is concerned, the process by which it is 
made is the same as the first steps in the kettle process of making 
plaster of paris. 

The machinery used by most of the mills is made by Butter- 
worth & Lowe of Grand Rapids Mich., and F. D. Cummer of 
Cleveland O. 

Kettle process. As a rule, the crusher, which is usually an 
ordinary jaw crusher, is placed on the ground floor of the mill, so 
that the rock may be thrown directly from the wagon or car into 
the hopper. Pieces up to about a foot in diameter are reduced 
in this crusher to pieces of about 2 or 3 inches in diameter and 
are then taken to the nipper. 

The nipper resembles an old-fashioned coffee mill, to a certain 
extent. The upper part, however, consists of a corrugated hopper 
in which a corrugated cone rotates, crushing the pieces of gypsum 
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to about the size of a hickory nut. The lower part breaks them 
up to about the size of peas, after which the fragments are ele- 
vated to a bin on the floor above. From this bin material is 
drawn through spouts to the burstones, which are usually on the 
same floor as the crusher. Other processes of grinding the 
gypsum have been introduced in other states, but so far the im- 
provements have not been introduced into the mills of this State. 

After the gypsum has been ground, it is elevated to the storage 
bin, which is k)cated on the top floor of the mill, so that the 
kettles may be filled from it by merely opening a gate and letting 
the plaster run by gravity from the bin. The kettles consist of 
cylinders of boiler steel, usually 8 feet in diameter and 6 o^ 8 
feet deep. Such a kettle is estimated to hold 10 or 12 tone, 
though usually the charge is not more than 8 tons. 

For greater strength the bottom of the cylinder is convex 
upward and is thicker than the sides. The kettle is placed on a 
brick foundation and is enclosed in a brick jacket with an air 
space between, which serves as a flue. Two flues pass through the 
kettle, so that more heat is saved on account of the greater surface 
exposed to the heat. The gypsum is stirred from the time it is 
first put into the kettle till the charge is withdrawn by the two 
arms near the bottom of the kettle, which are fastened to a ver- 
tical shaft, which is set in motion by a pinion wheel. The plaster 
is fed gradually into the kettle, because, if it rune too rapidly, 
the gearing may be broken and the plaster burned on the bottom. 
It takes about an hour to fill the kettle, and in a short time the 
temperature of the plaeter reaches the boiling point of water, and 
part of the warter of crystallization begins to pass off. When the 
temperature reaches about 235® F., the mass boils furiously, and 
the temperatui^ gradually increases to about 260° F., when' the 
vai>or ceasee to pass off and the plaster settles into a solid mass. 
When the temperature risee to about 290*^ F., the boiling begins 
again, and the plaster continues to give off water till the tem- 
perature of 350*^ F. is reached, when it settles again. At this 
point a gate is raised, the plaster rapidly discharged into a bin 
on the ground and the kettle again refilled. 
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The plaster is now bolted or screened, and the coarse partioleB 
are reground in burstone mills. 

TJie Cummer process. The first stage in this process is the 
same as the first stage of the kettle process: i e, crashing in a 
Blake crasher to about the size of a hickory ntit. Usaally a 
nipper is not used, bat the rock is screened after being crashed, 
and pieces that afe larger than the desired size are returned to 
the crasher and broken again. In some mills gyratory crashers 
are used, and, where a large quantity is to be crashed, these Bse 
probably more economical than the jaw crushers. 

The crushed rock is elevated by a bucket elevator to the stofrage 
bin, from which it is drawn by gravity to the calciner, which con- 
sists of a cylinder of boiler steel about 27 feet long and 4 feet in 
diameter, which involves over the fire. The fire is usually fed by 
self-stoking machinery, and the smoke passes through the cylinder, 
so that as much heat may be saved as possible. The cylinder is 
inclined slightly, so that the material rolls from the inlet to the 
other end, where it is taken by a bucket elevator to the cooling 
bin. When the material in the bin becomes cool enough, it is 
withdrawn through gates at the bottom and conveyed to the mills 
in which it is ground. In the plants using the Cummer process, 
emery mills are used in place of burstones, because they do not 
require redressing so often. After passing through the emery 
mills, the plaster is screened and the larger particles are re- 
turned to the mill to be reground. 

TECHNOLOGY OF GYPSUM 

Though, as heretofore stated, the use of gypsum as a cement- 
ing material was known at an early date, and its application to 
the soil as a fertilizer was also known, yet the most of the 
properties of this material, together with its chemical composi- 
tion, were unknown and had never received any investigation. 
The discoverer of the composition of gypsum was Lavoisier, who 
in 1765 published the results of his experiments in the Proceed- 
ings of the Academic des Sciences. After decomposing the 
gypsum rock and discovering the chemical composition, Lavois- 
ier produced gypsum by synthesis. 



RBPORT OF THB DIRECTOR AND STATE GEOLOGIST 1903 131 



Physical properties of gypsum. Sufficient has already been said 
about most of the physical properties of gypsum [p. 91 et seq.], 
but the results of recent experiments render it necessary to go 
more deeply into the subject of the solubility of gypsum. 

A table has already been given showing the results obtained 
by Marignac, and, for the average reader as well as the author, 
it will seem more practical than the more recent table which 
has been prepared to show the number of millimolecules of 
gyp&um in a liter of a normally saturated solution. The results 
of Poggiale, Marignac and Droez have been calculated to 
millimolecules per liter. 

Normally saturated 
solutions 
Droez Hulett and Allen 

12.91 

14.11 13.56 

14.83 14.50 

14.81 

15.66 14.88 

14.95 

15.87 15.23 

15.38 

15.40 

16.19 15.41 

15.41 

15.39 

14.85 

12.70 

12.70 

11.95 

11.90 



Temp.» 


VoggiaXe 


Mari^ac 


o** 


15.06 


14 


5.5 






14.2 






18 




15.06 


19.5 




^. . . . . 


20 


17.72 




24 




15.30 


32 




15.64 


35 


18.75 




86 






88 




15.79 


41 




15.71 


53 




15.52 


72 




14.86 


86 




13.94 


99 




12.89 


100 







Lavoisier discovered in his experiments that, on heating 
gypsum, water was removed at two different stages, and further- 
more that, while it was a simple matter to remove three quarters 
of the water, it required more time and much higher tempera- 
ture to force out the remaining quarter. 

In 1830 these results were confirmed by Payen, who found 
that water commences to pass off at 115°C., and that the loss 



1 Hulett, George A. & Allen, Lucius E. The Solubility of Gypsum. Jour. 
Am. Chem. Soc. July 1902. v. 24. 
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continues up to 204®C. The most extensive experiments, how- 
ever, were probably made by Le ChatelierA As a result of these 
experiments, it was discovered that from the boiling point 
of water up to 200 °C., the rise in temperature was constant 
with two exceptions. The first halt occurred at 128*^0., the sec- 
ond at 163 °C. From this fact and the fact that water ceased 
to pass off at these stops, he inferred that there are two dif- 
ferent hydrates which are decomposed before any rise in tem- 
perature takes place. 

In order to prove the existence of two hydrates, Le Chatelier 
heated a saturated solution of gypsum in a closed tube to a 
temperature between 130°C. and 150°C. As a result, delicate 
rectangular prisms were formed, which, when analyzed, gave 
the following result: 

Water 6.7 

Sulfate of lime 93 . 3 



100 

A result was obtained in this way which corresponds very 

closely to an analysis of the incrustation in the boilers of ocean 

steamers, in which the analysis made by Le Chatelier was as 

follows: 

Lime carbonate .3 

Iron oxid 2 

Water 5 . 8 

Lime sulfate 91.9 



100 

These results both agree very closely with the formula 
(CaSO^)^ HjO, which would show the analysis 

Water 6.2 

Sulfate of lime 93.8 



100 



»Le Chatelier. On the Dehydration of Gypsum stone and the two CJom- 
pounds Formed. Acad6mle des sciences. Comptes rendus. 1883. 
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Set of plaster. Lavoisier, Landrin, and Tx^ Chateli^r all gave 
theories to show the cause of plaster of paris setting or becom- 
ing solid. 

Lavoisier's theory, as quoted^ by Grimsley from the original 

account, is as follows : 

I took the calcined plaster, as has been described before, and 
which hardens readily with water. I threw it into a consider- 
able amount of water, in a pan or in a large dish. Each mole- 
cule of plaster, in passing through the liquor, seized its molecule 
of water of crystallization and fell to the bottom of the dish in 
the form of small brilliant needles, visible only with a strong 
lens. These needles, dried in the free air or with the aid of a 
very moderate heat, are very soft and silky to the touch. If 
placed on the stage of a microscope, it is perceived that what 
was taken under the lens for needles are also parallelopipeds, 
very fine, so they are described as thicker, or many thinner, and 
many more elongated. The plaster in this state is not capable 
of uniting with water, but if it is calcined anew, these small crys- 
tals lose their transparency and their water of crystallization, 
and become again a true plaster, as perfect as before. One may 
in this fashion successfully calcine and recrystallize the plaster, 
even to infinity, and consequently give to it at will the property 
of seizing water. 

Landrin's^ theory, which is the result of an elaborate study of 

plaster, divides the set into four periods: 

1 The calcined plaster, on contact with water, unites with this 
liquid and takes a crystalline form. 

2 The plaster dissolves partially in the water, which becomes 
saturated with this salt. 

3 A part of the liquid evaporates, due to the heat set free in 
the chemical combination. A crystal is formed and determines 
the crystallization of the entire mass; a phenomenon which is 
analogous to that which takes place when a piece of sulfate of 
soda is placed in a saturated solution of this salt. 

4 The maximum hardness is reached when the plaster loses 
enough water to correspond exactly to the formula SOgCaO, 
2H2O; this maximum being to the remainder in proportion to 
the quantity of water added to the plaster to transform it into 
mortar. 



* Landrin. Annales des cblmie. 1874. p. 434, 435. Also Grimsley Gyp- 
sum Deposits of Kansas, p. 90. 

^^ Landrin. Annales des chlmle. 1874. Also Grimsley Gypsum Deposits 
of Kansas, p. 91. 
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Le Chatelier'8 theory, Le Chatelier showed that Landria's 
third prindple as mentioned above was- not necessarily true, 
inasmuch as plaster would set in a vacuum flask. 

His own theory was that plaster of parisi partially dissolves 
in the water, thus diminishing solubility, the solution becomes 
supersaturated and gypsum crystallizes out. 

Grimsley^s theory, Grimsley^ noted that, " when water is added 
to the calcined plaster, small needle-like prisms are seen forming 
and shooting out here and there. As these become more and more 
abundant, they unite with one another and rapidly form a solid 
mass, in which the individual crystals can scarcely be distin- 
guished. Open spaces are left in the mass apparently filled with 
water, and finally these are closed, and a firm solid mass results." 

He also noted that crystallization was more rapid in the finer 
grained plasters than in the coarser ones. He agrees with the 
investigators mentioned above that the setting of plaster is due 
to the formation of a crystalline net-work, but his explanation of 
the cause of the foiiuation of this net-work is somewhat dif- 
ferent, and a summary of the same is given below. 

1 \yhen water is added to plaster of paris. the plaster be- 
comes partially dissolved. 

2 When the solution becomes hydrated and supersaturated 
crystallization is started, and the liquid becomes turbid. 

In explanation of this theory, Grimsley says: 

The solution of the hydrate in these experiments is certainly 
saturated, and all that is needed is something to start the crys- 
tallization. From a study of saturated solutions in the labora- 
tory, it is well known that if crystals are introduced into such 
solutions, crystallization will resalt and go on until the salt has 
crvstallized out. 

The effect of heat on gypsum in the burning of plaster is to 
remove a certain percentage of water, and to break up the small 
masses of the rock into finer and finer particles, microscopic and 
even ultra-microscopic in size. If the heat has not been carried 
too far, certain particles through the mass may still possess 
their crystalline form, and so they are true crys»tal8, though 
very small. These minute crystals in the saturated solution 

^Grimsley, G. P. & Bailey, E. II. S. Special Report on Gypsiun and 
Gypsum Cement Plasters. Univ. Geol. Sur. of Kan. Topeka 1899. p. 92-96. 
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would start the process of crystallization. Their growth would 
cause the turbidity of the solurtion noted by Marignac, and would 
result in a precipitation of small gypsum crystals, thus forming 
a cr^istal net-work which constitutes the set of plaster. 

If the plaster is underburned the gypsum is not reduced to its 
proper fineness and uniformity, and so would not permit the 
crystallization to go on in the way it would in the properly 
burned plaster. But of more importance the hydrate represented 
by plaster of paris would not ibe formed. 

If the plaster is overburned, the plaster will be so completely 
comminuted that no minute crystals will be left to start the 
crystallization. Where the plaster is slightly overburned, the 
crystals are extremely fine and crystallization goes on very 
slowly and imperfectly. 

Retarders. The question of retarding the set of plaster of paris 
is one that has received a great deal of attention in the past few 
years, and the substances which are used are almost too numer- 
ous to mention. The principal materials used are different forms 
of organic matter, as glue, starch and animal refuse. These when 
moistened form a gelatinous liquid, which hinders the formation 
of the crystals. 

The carbonates of the alkaline earths are sometimes used to 
dilute the plaster. Slaked lime or calcium hydrate is used to 
make a lime plaster putty, which sets quite slowly and is used 
largely in the manufacture of relief forms for ornamentation. 

As a usual thing, the addition of any material which is not a 
stronger cementing material than the plaster of paris will have 
a tendency to render the hardened plaster weaker than it would 
be in the pure state. It is possible, however, that even the addi- 
tion of material that may be considered a diluent may give hard- 
ened plaster that will be fully as strong as the pure material 
would be, if not stronger. Experiments have not been made with 
a view of ascertaining the truth of this, but the ultimate strength 
of the hardened plaster seems to be due to the filling of all 
crevices in the material and the addition of a material which 
helps to fill the crevices should have this effect. 

It is known that in the manufacture of Portland cement, equal 
portions of cement and sand can be ground together, and the 
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resulting mixture when moistened gives better results in tensile 
strength than pure Portland cement.^ This is due to the fact 
that the particles of sand afford surfaces to which the cement 
mav adhere. 

The retarders used by most of the plaster manufacturers con- 
sist of a mixture of various materials, and some of the mixtures 
appear almost ridiculous. The essential constituents however iare 
certain forms of organic matter, among which are included glue, 
glycerin, sawdust, sugar, oils, paper pulp, flour pack, fiber, oil 
meal, molasses, Irish moss and tankage. The inorganic materials 
consist largely of different salts of the alkalis and alkaline earths, 
acids and other forms of cement. 

The ultimate strength of a retarded plaster will depend largely 
on the changes that will take place in the material used to retard 
the set. Many of the organic materials mentioned above would 
undoubtedly decompose to a certain extent. If present only in 
small quantities, their effect on the strength of the plaster would 
probably be very slight, but the presence of any material which is 
likely to decay is of no advantage to the plaster, not only from a 
consideration of strength but also from a sanitary standpoint. 
Great care should therefore be taken in the selection of an organic 
retarder. 

The addition of a good mineral retarder, however, is likely to 
prove an advantage, as the fact that the set is retarded gives 
strength to the supposition that the resulting network of small 
crystals will be much stronger because of the length of time re 
quired for the set. It has been shown [p. 125] that, in the manu- 
facture of Portland cement, the addition of gypsum in quantities 
not over 2^ of the whole, increases not only the time required 
for setting but the ultimate strength of the cement. 

It has also been shown^ that there is apparently a definite rela- 
tion between the length of time required for setting and the 
tensile strength, and up to a certain point those cements which 



^Newberry, S. P. Eng. News, Ap. 16, 1896. p. 252. 

= Kios & Eckel. Lime and Cement Industries of New York, pi. 91 to 
98 inclusive. 
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requJi-e the longest time for setting show the greatest strength. 
This seems to give some ground for the supposition that retard- 
ing the set does not decrease the strength. It also shows that a 
material which of itself may not be as strong as the material 
whose set is to be retarded, may give increased strength to the 
retarded material. 

Accelerators. It is sometimes necessary to hasten rather than 
retard the set of plaster, and in order to do so, some other crystal- 
lizing salt as alum or borax is added in small quantity to the 
plaster. When moistened, this salt has a tendency to crystallize 
and starts that process in the plaster of paris. A dish which 
has been used in making plaster of paris will have a tendency to 
accelerate the set because of the crystals already formed. 

New York mines and mills 

Cottons. At Cottons an open quarry is worked by Mr R. D. 
Button. Ordinary black powder is used as the explosive, and 
the entire output is used in the manufacture of land plaster. 
An analysis^ of the rock follows: 

Sulfate of lime (pure gypsum) 82.66 
Carbonate of lime 6.569 

Carbonate of magnesia 5.075 

Iron oxid and alumina 1.837 

Insoluble matter and moisture 3.859 



100 

The greater part of the rock is ground at Perryville by Mrs 
Hattie C. Hodge. 

Fayetteville. The quarries at Fayetteville are located about 2 
miles southwest of the village and are situated on two knolls. 

Four companies have quarries here: the National Wall 
Plaster Co. and the Adamant Wall Plaster Co. of Syracuse, Mr 
F. M. Severance and Mr C. A. Snooks of Fayetteville. 

All these quarries were at one time owned by the Onondaga 
Gypsmn Co., wliich was formed in 1878 and operated as a plaster 



'Analysis furnished by R. D. Button. 
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trust. After three years the company was dissolved, and the 
property went into other hands. 

The oldest quarry is that of Mr Severance, which has been 
worked since 1812. The bed of gypsum in this quarry is about 
60 feet thick and consists of eight layers varying in thickness 
from 18 inches to 30 feet. It is covered with about 40 feet of 

* 

shaly rock, together with hydraulic limestone. 

The plaster rock varies in color from light drab in the cap to a 
dark brown (iron layer), all forms becoming lighter on exposure 
to air. The so called " slate " consists) of fibrous, scaly, and 
other forms of gypsum; the remaining beds consist almost en- 
tirely of compact gyi)sum. 

The specific gravity varies from 2.68 in the 9 foot layer to 2^ 
in the slaty layer. 

The composition is nearly uniform, consisting of gypsum from 
80^ to 90^; calcium carbonate, a trace; magnesium carbonate, 
5^ or less; clay, 10^ or less. The amount of carbonates is great- 
est in the iron layer, showing effervescence in the mass. It is 
nearly as abundant in the cap layer; it is least in the cryatalline 
layer (the so called slate) ; but in none of the layers is the 
quantity sufficient to prove detrimental. To quarry this gyp- 
sum, the slate rock above must be stripped. This stripping is 
accomplished after a portion of the quarry has been worked 
out, by blasting out a layer of shale about 4 feet in thickness 
immediately above the plaster rock. When sufficient has been 
blasted, the overlying slate falls down into the hole from 
which the gypsum has been removed, and the new part exposed 
can be quarried without removing very much of the strippings. 
Mr Severance claims that in this way he has to remove only 
about one third of the stripped rock. 

When quarrying the gypsum, three beds are recognized by the 
quarrymen. The upper bed is the lightest of the three and is 
about 30 feet thick. The lower beds are of darker color, show- 
ing more marked strata of lijrht and dark gypsum, and are said 
to be richer in sulfate of lime. 



I*. 
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The local mills are furnished with gypeum rock in the winter 
time, and the outsiders during canal navigation. The rock has 
to be haaled about 1^ miles to the canal. The quarry is 
operated the year round. The cost of mining is about 25c to 
30c a ton, and the rock sells, delivered at the canal or to the 
local mills, for 90c a ton. From four to 12 men are employed at 
the quarry, according to the demand for gypsum. 

Immediately adjoining Mr Severance's quarry are the quarries 
of the National Wall Plaster Co., which are in the same deposit 
as the foregoing. The method of quarrying, however, differs in 
some respects. The gypsum is quarried so as to cut under the 
overhanging rock, which then falls into the place from which the 
gypsum has been taken. This necessitates moving a greater 
amount of rock than the method employed by Mr Severance. In 
these quarries dynamite and Climax blasting powder are used. 
F*-am 12 to 20 men are employed at the quarries. In the strip- 
pings some hydraulic limestone is found, which is sold to cement 
manufacturers. 

The beds owned by the National Wall Plaster Co. occupy about 
5 acres. At this company's mill, which is located on the bank 
of the canal, about 1^ miles from the quarry, the Cummer process 
of calcining the gypsum is employed. About a year ago two 
kettles made by Butten^'orth . & Lowe were set up in 
this mill. The equipment of the mill consists of one 
Blake crusher, one oalciner, one cooling bin, two kettles, 
two Sturtevant emery mills. The capacity of the mill is 
seventy-five tons a day. The product is used in wall 
plaster but a large portion of it is sold to Portland cement 
manufacturers. A large part of the product that goes to the 
Portland cement manufacturers is not ground after passing 
through the calciner, but is shipped as it comes from the kiln and 
is mixed and ground with the cement. 

On the east of the National Wall Plaster Co.'s beds and south 
of those owned by Mr Severance is located the property of the 
Adamant Wall Plaster Co. This company owns about 19 acres 
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of ground^ about 15 of which are underlain by gypsum. This 
property is not worked at present, and the comimny is using 
calcined plaster from Oakfield N. Y. 

The quarries of Mr C. A. Snooks occupy about 3 acres. The 
beds are about the same as those on the adjoining hill. The 
product is used by local mills entirely. 

Jamesville. In the quarry of E. B. Alvord & Co., of James- 
ville, the rock is quarried by the use of hand drills. The exploeive 
used is black powder. The mill has a capacity of about 25 tons 
in 10 hours. The equipment consists of a cracks and bnrstone 
mill. The power is furnished by a 70 horse power turbine. This 
mill haB been run by the present owners since 1869, but the date 
when gypsum was first dug at this place was much earlier. The 
entire product of the quarry is used for land plaster. 

Harcellus. Near the station a small quarry is worked by 
Mr Walker. The product is used entirely in the immediate local- 
ity. The annual output does not exceed 500 tons. 

In grading for a trolley line from Marcellus station to the 
village an outcrop of plaster rock was exposed in 1900 near the 
station. The outcrop is about 20 feet thick and extends along 
the road about 160 feet. The rock shows layers of white fibrous 
gypsum at intervals ranging from 3 to 12 inches. These 
layers are from i inch to 1 inch in thickness. The main rock 
does not seem so solid as the material found at Union Sprii^ 
an<d Fayetteville, but should make a fair land plaster. The bed 
seems to be quite extensive, judging from the fact that it is found 
at the same horizon just across the valley. Outcrops of the same 
bed are to be seen between Marcellus Station and Fairmount in 
the hill at the south of the railroad, and it is said that many 
thousand tons of this material were taken out when the New York 
Ontral Railroad was beinc: l^^^t through. 

Syracuse. Two and one half miles south of Syracuse gypsum 
was formerly quarried by A. E. Alvord, but the bed became 
exhausteil. and no work has hecMi done since 1901. 
^^^^^p° Mr A. D. Miller has fur many years operated a quarry 

This place; his only pnxlurt is land plaster. The quarry is on 
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Canandaigua outlet and is well exposed ; so the quarrying opera- 
tions are easy. 

Victor. A quarry and mill for the manufacture of land plaster 
are owned at this point by Mr Theodore Conover. 

Port Gibson. At Port Gibson are the quarry and mill of 
Mr Ezra Grinnell. The rock is well exposed in the bed of the 
stream at this place, and, the water having been diverted for mill 
purposes, the bed of the stream is left dry, so that it is easy to 
quarry the gy p6um. For several years the work at this place 
has been intermittent, and at present only a local trade is sup- 
plied with land plaster. 

Union Springs. The first mining of gypsum at Union Springs 
was probably commenced while the Erie canal was being built. 
As early as 1822, Robinson, in his catalogue of localities of Ameri- 
can minerals, states that several thousand tons of gypsum were 
shipped annually from this point to Pennsylvania. 

At present the only quarry of importance at this location is 
that of the Cayuga Land Plaster Co. The plant is about a mile 
or a mile and one half north of Union Springs, on the line of the 
Lehigh Valley Railroad, near the junction of the Cayuga branch 
and the Auburn branch. The quarry is about an eighth of a mile 
from the mill, and the material is hauled in carts to large drying 
sheds adjoining the mill. The strippihg at this quarry varies 
from 2 or 3 to 20 or 25 feet of earth, there being very little rock 
overlying the gypsum, though in one or two places a few feet of 
waterlime have been observed. The dirt is stripped and carried 
to the dumip, thoiigh a few years ago the stripping was much 
simplified by the Lehigh Valley Railroad Co., which ran a switch 
to the quarrj" and took this overburden of earth for filling along 
its line. 

Power drills have not been introduced at this quarry, but the 
old jumper drill still holds its own. The explosive used is black 
powder. The mill equipment of this company consists of one 
Blake crusher, one cracker or nipper, and five burstone mills. 
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An analysis of the plaster made for this company shows 



Sulfate of lime 


80.78 


Carbonate of lime 


1.76 


" magnesium 


3 


Phosphate of lime 


.43 


Sand 


3.32 


Organic matter 


.18 


Chlorin, potash and clay 


10.05 



Total 99 . 52 

The general color of the gypsum rock when first quarried is a 
dark gray, but on exposure to the air, it becomes very much 
lighter. Occasionally plates of selenite intermingled with impure 
rock are found, and at times well formed cryBtals and large plates 
of selenite are encountered. 

In this vicinity are several old quarries which are not worked 
at the present time. 

Garbutts. At Garbutts are located the mines and mill of the 
Lycoming Calcining Co., which began operations at this place in 
1900. Before that time a mine was operated by Mr John Gar- 
butt for many years, and the output was disposed of entirely 
in the form of land plaster. The old mine was reached by a 
shaft; but, with the beginning of work by the new company, a 
tunnel was driven into the gypsum from the bank of Allen's 
creek, and th<^ creek was bridged so that the cars could be 
hauled directly from the mine to the mill. There are three 
deposits of gypsum with intervals of about 6 feet between them. 
Two mines have been opened into the upper deposit, and recently 
a tunnel has been driven into the second bed. The waste rock 
is carefully corded up in the mine in such a way as to help sus- 
tadn the roof, so that a larger proportion of the gjpsum can be 
removed than could otherwise be taken out. The quality of the 
gypsum is the same as that of the Wheatland rock, and little 
difference can be detected between this rock and the product of 
the mines at Oakfield and Indian Falls. 
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In calcining the gypsum the Cummer process is used, and the 
equipment of the mill eonsdsts of a Butterworth & Lowe crusher, 
one caleiner, four coolers and four Sturtevant emery mills. 
Difficulty was experienced at first in securing a satisfactory 
produict, but certain modifications have been brought about in the 
process, so that a ready market is secured for the entire product. 
The Diamond Wall Cement Co. uses a large proportion of* the 
product in the manufacture of cement wall plaster, and recently 
(December 1902) the Sackett Wall Board Co. has commenced the 
manufacture of its patent wall board in a large building near by, 
in which it uses about 150 tons of stucco each week. 

Wheatland. About 3^ miles east of Caledonia are located the 
mines and mills of the W^heatland Land Plaster Co. The mine is 
located in a knoll and is entered by a tunnel. The gypsum de- 
posit is about 6 feet thick and consists of three distinct layers, 
the best being in the middle. The drills ust*d are hand power, 
Howell twist drills, and the explosive is dynamite. In taking out 
the gypsum, pillars are left which range in size from 15 feet in 
diameter to 30 x 75 feet according to the condition of the roof. 

Timbers are used in all parts of the mine. The rock is hauled 
from the mine on cars holding about a ton. The floor of the 
mine is about on a level with the mill, which is on the opposite 
side of Allen's creek, so that the cars can be hauled directly from 
the mine to the mill. The mills consist of two buildings. In 
the nearest one to the mine are a Blake crusher and two bur- 
stone mills. In the other building, which is much larger, are a 
nipper and two burstone mills. 

W^hen the rock is brought from the mine, the cars are halted 
at the first building and the larger pieces thrown into the 
crusher, in which the rock is I'educed to about three quarters of 
an inch in diameter. The smaller pieces of rock are then taken 
to the second mill and run through the nipper. Most of the 
plaster from these mills is 8hipp<»d in bulk in carload lots. 
Some of it, howc^ver, is used in the manufacture of an insecti- 
cide. 
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A second deposit has recently been opened up, about 6 feet 
below the first, which is said to show over 90}i gypsum. 

Oakfield. Two companies, the United States Gypsum Co. and 
the Oakfield Plaster Manufacturing Co., are engaged in mining 
and calcining gypsum at Oakfield. 

The United States Gypsum Co. is the larger of the two and 
operates the mines and mills formerly worked by the English 
Plaster Co. and the Genesee Plaster Co. This company was 
formed in the winter of 1901-2 and controls factories in Michi- 
gan, Iowa, Kansas and Oklahoma as well as New York. In addi- 
tion to the plants mentioned above, the Buffalo Mortar Works 
and the Big Four Wall Plaster Co. were taken into the combine. 

For many years Mr Olmsted mined gypsum and manufactured 
land plas1:er at Oakfield, and about' 1892 he put in one kettle to 
make plaster of paris. So far as is known, this was the first 
attempt to calcine New York gypsum on a large scale, and it 
was successful from the outset. Subsequently the property was 
purchased by the English Plasiter Co., and a new plant was 
erected. The equipment of this mill consists of one Blake 
crusher, one nipper, five kettles and five burstone mills. Two 
mines supply the rock for this mill. These mines are about 40 
feet deep, and the rock is hoisted by steam power. The bed of 
gypsum is only about 4 feet thick, but it i» said that about 80 
feet below this deposit is another bed about 10 feet thick, but 
this has not been developed, nor is anything known concerning 
its quality. 

Water gives a great deal of trouble in the mines, and one of 
them has to be abandoned in the winter because of the difficulty 
and expense of pumpdng the water. Howell twist drills are used 
to make ready for the blasts, and black powder is the explosive 
used. 

The mill formerly owned by the Genesee Plaster Co. is the 
most convenient one in the State using the kettle process. To 
the regular calcining equipment has been added the machinery 
of the Big Four Plaster Co., which was formerly located in the 
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village, so that the entire equipment consists of one Blake 
crusher, one nipper, eight burstone mills, four kettles, two 
shaking screens, one single mixer, one triple mixer and one sand 
drier. The power for running the machinery is furnished by a 250 
horse power cross compound engine. 

At the west end of the mill is a large rock shed, where in 
slack times the surplus rock is stored. When the mill is run- 
ning to its full capacity, it >takes the full output of the mine to 
keep it running. The plaster rock for this mill is obtained from 
two mines about a half a mile north of the mill. They are 
entered by a vertical shaft, and the rock is raised from the mines 
by two. 50 horse power hoisting engines. Howell twist drills, 
run by compressed air, are used, and an automatic air compres- 
sor at each mine furnishes the requisite power. The blasting 
is all done with black powder. At the east end of the mill is the 
sand bed where the sand for the Big Four wall plaster is stored 
and dHed. This sand is brought from the pit, which is about a 
quarter of a mile northeast of tlie mill, by a tramway, and after it 
has been dried and screened, it is put in a borage bin,- from 
which it is taken, as required, to the mixers. As noted in the 
statement of the equipment, there are two mixers, one single and 
the other triple. The first of these is used in mixing the hard 
wall plaster which is sold under the name of Ivory wall plaster, 
while the triple mixer is used in the mixing of the sand and 
fiber plaster known to the trade as the Big Four wall plaster. 

On the third floor of the mill is a testing laboratory for test- 
ing the strength of the plaster. Samples of every shipment are 
tested, and the xecord, as well as a duplicate sample of the 
material, is kept, so that the company is able mot only to know 
that satisfactory^ material is being shipped, but, in case of com- 
plaint, to prove the quality of the material when shipped. The 
results of the tests for tensile strength made in the laboratory 
are possibly somewhat lower than they should be, because there 
is a great deal of vibration in this part of the mill, which has a 
tendency to cause the briquets to break sooner than they other- 
wise would. 
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Average results for one day range from 150 to 170 pounds 

20dajTB " 250 to 280 " 
" 30 " " 340 to 410 " 

A test of samples sent from this mill was made by the city 
surveyor of Utica X. Y., with the following results. 

1 day 93 pounds 

2 dav« .... 210 " 
5 " .... 300 " 

At present no plaster is calcined in the English mill on account 
of the superiority of the arrangement of the new miH, but this mill 
is used entirely in grinding land plaster and the kettles, are kept 
ready only for emergencies. 

The mill of the Oakfield Plaster Manufacturing Go. is about 
2i/l> miles west of Oakfield, adjacent to the West Shore Railroad 
tracks. The equipment consists of one Blake crusher, two bur- 
stone mills, two kettles and one bolting cloth. A large rock shed 
in which surplus rock may be stored is on the north side of the 
mill just outside the crusher room. 

The various stages in the manufactute are the same as in other 
kettle mills, but bolters are still used instead of the more eco- 
nomical shaking screens. Above the kettles in the steam flue are 
two dust chambers to collect the fine plaster which is driven off 
in the cooking. 

The mines of this company, three in number, have vertical 
shafts, and the rock is hoisted by horse power. The rock is 
hauled to the mill in wagons. Much trouble is experienced in 
these mines on account of water, which is more troublesome in 
the winter than in summer, so that almost all the mining muBt 
be done in the summer, because of the impossibility of getting rid 
of the water except with powerful steam pumps. On the occasion 
of the author's visit the mill was closed. 

Indian Falls. About a mile and a half from the village of 
Indian P'alls on the Tonawanda Indian reservation are the mines 
of the Standard Plaster Co. of Buffalo. A railroad has been 
built by the company from the mines to the West Shore Railroad 
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a little west of Alabama, and the rock is shipped to the company^s 
mill at Black Rock. 

About 6 feet of good gypsum are mined, while overlying this 
are about 8 feet of an impure gypsum, which is too 
hard for use.^ Above this upper .bed of gypsum is a 
crumpled deposit of imipure limestone, which is miuch broken 
up. The gypsum rock is found outcropping along the creek for 
more than half a mile and: is about 30 feet above the creek, so 
that it is mined by tunnels, and the rock is loaded directly from 
the mine cars onto the railroad cars for shipment. Intermittent 
mining has been carried on at this place for years, but no work 
of any importance was undertaken till the summer of 1901, when 
the Standard Plaster Co. secured the mining right for the entire 
reservation and opened its first tunnel. 

The only great difficulty encountered in mining the gypsum is 
caused by the mud pockets described in. a former chapter [p. 110] ; 
but this difficulty is likely to grow less as the overburden becomes 
greater, and the chance of surface water reaching the deposit 
becomes less. Howell's twist drills are used in drilling the rock, 
and both hand and power dtllls are employed. The power is 
furnished by an automatic air compresser for the air drills, and 
black powder is used in blasting. The rock is loaded on small 
flat cars, holding about a quarter of a ton, which are pushed to 
the entrance of the mine, where the rock is sorted, the good rock 
being thrown into the railroad car and the waste being thrown 
over the bank of the creek. 

The mill of this company is located on Dart street and 
Scajaquada creek, Black Bock. The equipment consists of a 
gyratory crusher and screen, one Oumimer calciner, one cooling 
bin and five Sturtevant emery mills. 

The power is furnished by two electric motors of 100 horse power' 
and 250 horse power respectively, which are run by electricity 

*It is probable that this upper layer is anhydrite as after this report 

was prepared the deposit in the Lehigh shaft at Leroy which was supposed 

Ipr be gypsmn was reported by Mr Charles Root of Caledonia to be anhy- 

'■:aMiltl^ ^^® greater hardness and the higher percentage of Ca SO4 would 

this mineral. 
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brought from Niagara Falls. In order to prevent the escape of 
dnst from the calciner, a stream of water is sprayed on the smoke 
and dust at the top of the flue, which is turned downward, 
and as a consequence the coat of plaster of paris, which is so 
common around other plaster mills, is entirely lacking here. 

For some time hollow flreprooflng blocks similar to the hollow 
brick used for partitions in fireproof buildings, were made here, 
but the demand for stucco has been so greait that this branch of 
the industry has been temporarily discontinued. 

Akron. At Akron a shaft has been sunk, and it is expected 
that gypsum will be mined shortly. Up to the present time, 
however, nothing has been done. 

Production of gypsum in New York 

The production of gypsum for New York since 1889, was as 
follows : 

Product Value 

•t tons 179476 
" 73093 
" 58571 
" 61100 

65392 
60262 
59321 
32892 



Year 


Pi 


1889 


52608 


1890 


32903 


1891 


30135 


1892 


32394 


1893 


36126 


1894 


31798 


1895 


33587 


1896 


23325 


1897 


33440 


1898 


31655 


1899 


52149 


1900 


58890 


1901 


119565 


1902 


110364 


1908 


137886 



n 
ii 



78684 
" 81969 . 



U 
U 
it 



105533 
150588 
241669 
259170 



a 



462383 

ANALYSES OF GYPSUM 

The following table of analyses of gypsum is compiled to 
show the comparative merits of the great deposits of this coun- 
try. It has been somewhat difficult to obtain satisfactory 
analyses of New York State gypsum, as few samples have been 
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analyzed except for manufacturers, and in many cases the writer 
is compelled to admit that little dependence can be placed on 
analyses made for the sale of materials. A comparison of the 
circulars sent out by different firms several years ago, shows 
the material advertised as containing from 80}< to 90^ of pure 
gypsum, while the material sold by competitors is represented as 
containing from 60^ to 80^. It is safe to say, however, that the 
average product from the principal working deposits will run from 
70j^ to 75^ gypsufm. 



1 ■-■«.■. V. 
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1 Pyramid of Cheops, exterior. Thorpe. Dictionary of Applied Chemistry. 

1:468 

2 Pyramid of Cheops, interior. Thorpe. Dictionary of Applied Chemistry. 

1:468 

3 Wienrode. Analyst, Jnngst 

4 Osterode. ** Hampe 

5 Albay, Philippines. " Trobe 

6 Nova Scotia. Rep't Ct. Agric. Exp. Sta. 1883 

rr << «« «« 

Q *« *4 *« 

Q ** 44 •« 

10 Union Springs N. Y. " 1884 

11 Fayetteville N. Y. Rep't Ct. Agric. Exp. Sta. 1883 

12 " " " 

13 Wheatland N. Y. 

14 Cottons N. Y. 

15 Ottawa county, O. Geol. of Ohio. 1888. 6:696-702 

16 Fort Dodge la. Geol. Sur. la. 3:291 

17 Mich. Analyst, George H. Ellis, Univ. Qeo\, Sur. Kan. v. 5, 

Gypsum, p. 143 

18 Wheatland N. Y. Anal, furnished by Iroquois Portland Cement Co. 

19 '* 2d bed. Anal, furnished by Consolidated Wheatland 
Plaster Co. 

20 

21 Coallnga Cal. l^niv. of Cal. Exp. Sta. 1891-92 

22 Nevadii Gypsum and Fertilizing Co. Univ. of Cal. Exp. Sta. 1891-92 

23 Bakersfield mine. Cal. Univ. of Cal. Exp. Sta. 1891-^ 

24 Southern California 

25 San Francisco Cal. " " 

26 Los Angeles Cal. " " 

27 Fowler mine, Blue Rapids Kan. Analyst, Edward Bartow, Univ. Geol. 

Sur. Kan. v. 5, Gypsum, p. 145 

28 Great Western, Blue Rapids Kan. Analyst, Edward Bartow, Univ. Geol. 

Sur. Kan. v. 5, Gypsum, p. 145 

29 Winter's mine. Blue Rapids Kan. Analyst, Edward Bartow, Univ. Geol. 

Sur. Kan. v. 5, Gypsum, p. 145 

30 Dillou Kan. Analysts, Bailey & Whitten, Univ. Geol. Sur. Kan. v. 5, 

Gypsum, p. 146 

31 Four miles south of Dillou Kan. Analysts, Bailey & Franklin, Univ. 

Geol. Sur. Kan. v. 5, Gypsum, p. 146 

32 Hope Kan. Analysts, Bailey & Whitten, Univ. Geol. Sur. Kan. v. 5. 

Gypsum, p. 147 

33 Medicine Lodjro Kan. Anjilysts, Bailoy & Wiiitten, Univ. Geol. Sur. 

Kan. V. 5. Gypsum, p. 147 



REPORT OF THE DIRECTOR AND STATE GEOLOGIST 1903 155 

34 Solomon Kan. Analysts, Bailey & Wliitten, Univ. Geol. Sur. Kan. v. 5, 

Gypsum, p. 148 

35 Marlow, I. T. Analysts, Bailey & Stafford, Univ. Geol. Snr. Kan. v. 5. 

Gypsum, p. 149 

36 Dillon Kan. Analysts. Bailey & Whitten, Univ. Geol. Sur. Kan. v. 5. 

Gypsum, p. 149 

37 Rboades Kan. Analysts. Paul Wilkinson, Univ. Geol. Sur. Kan. v. 5. 

Gypsum, p. 150 

38 Mulvane Kan. Analysts, Bailey & McFarland, Univ. Geol. Sur. Kan. 

V. 5, Gypsum, p. 155 

39 Lake Tank, New South Wales. Liversidge, A. Minerals of New South 

Wales, p. 164 



LIST OF FIEHS AND INBIYIDXTALS TEAT MINE AND HANXT- 

FACTXTBE NEW YOKE GYPSTIM 

Clockville, J. A. Mason jr. 

Cottons, R. D. Buttons 

Fayetteville, C. A. Snook, National Plaster Co., office at Syra- 
cuse, F. M. Severance 

Garbutts, Lycoming Calcining Co. 

Hobokenville, Irving Tuttle 

Indian Falls, Standard Plaster Co. 

Jamesville, Robert Dunlop, Simon Reals, E. B. Alvord & Co. 

Manlius, James Behan Est 

Oakfield, Oakfield Plaster Manufacturing Co., U. S. Gypsum 
Co. 

Perryville, Cyrus Worlock, Mrs Hattie C. Hodge 

Phelps, A. D. Miller 

Port Gibson, Ezra Grinnell 

Union Springs, Cayuga Plaster Co. 

Valley Mills, W. H. Osborne & Co. 

Victor, Theodore Conover 

Wheatland, Wheatland L^nd Plaster Co. 

It. was the intention, when this publication was started, to 
include a description of the mills calcining and using foreign 
gypsum. This, however, has been found to be impracticable, 
but a list of those who use this material is appended. 
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LIST OF HANTJFACTTTBEBS JS NEW YOBE STATE WHO USE 
OTPSTJH FBOH OUTSIDE OF THIS STATE 

Adamant Plaster Co. Syracuse and New York city 

American Hard Wall Plaster Co. Utica 

Higginson Mfg. Co. Newburg 

J. B. King & Co. New York city 

V. C. & C. B. King New York city 

Paragon Plaster Co. Buffalo and Syracuse 

Rock Plaster Co. New York city 

Schenectady Wall Plaster Co. Schenectady 

BIBUOOBAFHY 

The following is a list of some of the most important articles 
treating on gypsum in general and New York gypsum in partic- 
ular. The list might be greatly extended so as to embrace those 
describing other localities, but it is believed that the reader will 
find every important phase of the technology and manufacture 
of gypsum taken up by the authors noted below. 

Solubility of gypsum 
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Am. Chem. Soc. July 1902. No. 7. v. 24 
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Storer. Dictionary of Solubilitieo 

Neto York gypsum deposits 

Clarke, WiUiam C. Gypsum Industry of New York State. New York 
State Mus. Bui. 11. 1893. p. 70-84 

MerriU, F. J. H. Gypsum Deposits of New York. New York State Mus. 
Bui. 15. 1895 

Parsons, Arthur L. Recent Developments in the Gypsum Industry of 
New York State. 20th Rep't State Geologist. Alb. 1900 

Williams, S. O. Geological Relations of the Gypsum Deposits in Cayuga 
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Technology of gypsum 

Grimsley, G. P. Technology of Gypsum. Mineral Industry, v. 7 
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Knapp, F. Chemical Technology. Am. ed. Phil. 1849. 2:400-12 
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Ic Chatelier, Louis. On the Dehydration of Gypsum Stone and the Two 
Compounds Formed. Academic des sciences. Ck>mpte8 rendus. 1883 

Payen. Trait6 du chimie industrielle. 1830 

Bedgrrave. Calcareous Cements, their Nature and Uses. 1895 

Thorpe. A Dictionary of Applied Chemistry, article on cements, v. 1 

Wacrner, Budolph. Chemische Technologie 

Wilkinson, Paul. Technology of Cement Plaster. Am. Inst. Miu. Eug. 
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Origin of gypsum 

Dieulafait. Produits, successlfs, abandonn^s par les eaux de la mer. 
Annales de chimie. Ser. 5. 1878. 14:381 

Hunt, T. Sterry. Origin of Gypsum, Chemical and Geological Essays, 
ch. 8 

. Ori);in of the Gypnuni of Plaiftter Cove. Quar. Jour. Oeol. Soc. 

5:330 

Ochsenins. On Composition of Sea Water. Chem. Zeitung. 1887. v. 2, 
no. 56, €t seq. 

Oypsum as fertilizer 

Davy, Sir H. Agricultural Chemistry 

Johnson, C. W. An account of Gypsum as a Manure to the Artificial 
Orasses. Royal Agrlc. Soc. England. Proc. 1841. v. 2 

Liebig. Chemistry of Agriculture 

Stockhardt. A Familiar Exposition of the Chemistry of Agriculture. 
1855 

Storcr. Chemistry of Agriculture. 1887. 1 :206, 216 



ABRASIVES OF NEW YORK STATE 

BY HARRY C. MAGNUS 

In the following paper the writer has endeavored to present 
in collected form the substance of all published matter which 
has for its subject any of the various abrasive materials found 
within the limits of New York S»tate. A large amount of 
material has been obtained from previous publications of the 
State Museum. The American Journal of Science and Arts, the 
Scientific American, Mineral Industry, Transactions of the Ameri- 
can Institute of Mining Engineers and other scientific and techni- 
cal puiblications have also been fruitful sources of reference. In- 
formation concerning the development of the several industries 
within recent years has been furnished to the writer by the 
individuals and companies engaged in the mining and prepara- 
tion of the various materials; and to these, notably, Herman 
Behr & Co., Mr F. O. Hooper of North Greek, Warren co., H. H. 
Barton & Sons Co., the Norton Emery Wheel^ Co., the Standard 
Emery Wheel Co., the Pike Manufacturing Co., Mr J. S. Van 
Etten and the Carborundum Co., he wishes to express his in- 
debtedness for much valuable assistance. 

A list of references on the abrasive materials of New York is 
appended to this paper under the title of Bibliography. 

Oamet 

Garnet, though one of the most abundant rock-forming 
minerals, is found in only a few localities of proper character to 
be of value as an abrasive. It is mined or quarried in New 
York State on the southeastern border of the Adirondack r^on, 
in Warren and Essex counties, where it appears to be of the 
common variety, " alraandite." In Delaware county. Pa., it 
occurs near Chelsea in small crystals thickly disseminated 
through a quartzose gneiss. This deposit about the year 1895 



REPORT OF THE DIRECTOR AND STATE GEOLOGIST 1903 159 

yielded 1000 tons annually.^ There is also a deposit of garnet 
near Chester Pa. In North Carolina large deposits of garnet 
were worked in connection with the deposits of corundum. 
These yielded the first American garnet, but were abandoned as 
of inferior quality when the New York State material appeared 
in the market. Other deposits are said to occur in Georgia and 
Alaska, but no definite information can be obtained about them. 
Maine has supplied a very limited amount of inferior material, 
and Connecticut for a time competed in the production of garnet 
for sandpaper used in the shoe trade. In 1898 Connecticut 
together with Pennsylvania furnished 1200 tons of garnet, but 
New York garnet has gained great favor in the market owing to 
its superior hardness.^ 

In New York, garnet is found, in Warren county, in the valley 
of the upper Hudson river and in Essex county on the borders 
of the Adirondack region. These deposits were described by Mr 
Verplanck Colvin in his report on the New York State Land Sur- 
vey for 1896 as follows :* 

Garnet peak is the next summit northwesterly from the Black 
Eagle, or northerly from Crow mountain, and its steep, gray 
ledges are very noticeable on the easterly side of the Blue moun- 
tain road at the summit, where the land begins to descend 
northerly. In this vicinity are several mines of the mineral popu- 
larly styled " pocket garnet," the pockets being merely large 
crystals, sometimes quite regular in form, but often in large 
amorphous masses. In the adjacent part of the fourteenth town- 
ship is a mine, and a mill at which the mineral is separated. 

He describes the deposit on Gore mountain more particularly. 

These mines are, perhaps, the most remarkable of their kind 
known; certainly the most notable in this section of the country. 
A zone perhaps 100 feet in thickness, richly charged with the 
mineral, here extends along the northerly face of the mountain, 
at an elevation of about 2800 to 2900 feet above the sea. The 



>N. Y. state Mus. Bui. 15. p. 553. 
Min. Ind. 1896. v. 5. 
«Mln. Ind. 1897. 6:21. 
■Report of Superintendent of State Land Survey. 1896. p. 133-35. 
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country rock on either side is a hard gneiss, containing very 
little mica, though broken crysitals of what appeared to be 
biotite or phlogopite were met with. 

The remarkable feature of this deposit consists in the innum- 
erable crystals of the so called pocket garnet with which it is 
filled. These crystals are almost as abundant as cobblestones in 
a bank of glacial drift; not by any means perfect crystals, but 
coarse, irregular clusters, of which the matrix may be estimated 
to contain from 10 to 15j^, and in places 20ji of its volume, all of 
deep red, irregular masses of mineral. They are found of all 
fc?izes, from small bits up to enormous pockets, a foo* or more in 
diameter, and it is claimed that crystals of 3000 pounds in 
weight have been taken from this mine. These large crystals, 
however, are not permanently knitted together, for the decom- 
position of the enclosing rock seems to have penetrated them 
also, so that frequently the broken fragments can be picked 
out easily with a stick, knife or trowel, and fall into the hands 
of the collector as dull, ruby-colored, disintegrated masses. In 
8ome cases huge crystals crumble so easily that a shovel full 
of broken garnet can be taken from a single pocket in the rocks. 

The Warren county garnet^ occurs in a formation of crystal- 
line limestone which appears to form the bed rock in the vicinity 
of Minerva and in the gneiseoid rocks which adjoin it. Prof. 
J. F, Kemp finds, from specimens furnished him from the North 
River Garnet Go.'S deposits, that the immediate associate of the 
garnet there is a rock containing 60;^ hornblende and a very 
basic triclinic feldspar, probably anorthite. The following is 
his description of the geology of these deposits as printed in the 
Mineral Industry. 

The wall rock contains a large percentage of quartz, fully 50;^. 
With it are oligoclase and small amounts of orthoclase, micro- 
perthitic feldspar, hornblende, green augrte and considerable 
pyrrhotite and zircon. This is a not uncommon rock in this 
section of the Adirondacks. Its granulation is due to pressure, 
and all the above minerals are shattered and strained by moun- 
tain-making upheavals. It was probably a rather feldspathic 
sediment originally that became metamorphosed to a gneiss, but 
it may have been a granite or similar rock now crushed and 
granulated. The garnet bed must be either a metamorphosed 
and orij^inally impure limestone, which is most probable, or a 

'N. Y. State Miis. Bui. 15. p. 553. 
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very basic eruptive rock changed by metamorpbism to its 
present state.^ 

The garnet occurs in masses of varying size, from pieces the 
size of an egg to masses having a diameter of 20 feet and more. 
The various qualities are distinguished commercially as massive 
garnet, shell garnet and pocket garnet. The massive garnet is 
very impure from the presence of o^her minerals. The shell 
garnet is the almost pure material and is the most desirable 
for industrial purposes. The pocket garnet occurs in small 
accumulations, incipient crystals, in the gneiss.^ This Adiron- 
dack material, though of the common variety almandite, is how- 
ever extremely hard, its hardness being 8., which is from 1.5 to 
.5 harder than the general hardness of this variety. Its popular- 
ity among garnet paper manufacturers is due to this extra 
hardness and a tendency to cleave more easily than other oc- 
currences of the same variety. 

Methods of extraction and preparation 

The garnet i-s mined entirely by open cut work and was 
formerly picked out by hand. By this process only the very 
richest beds could be worked, and the decomposed surface por- 
tions usually determined the extent to which the deposit could 
be developed. The best garnet in the solid rock was left and 
covered over by the debris from the working of the surface 
material. In 1899 a new mechanical process was established by 
Mr F. C. Hooper, of the North River Garnet Co. of North River, 
Warren co., by which the rock was broken down by steam drills, 
crushed and the garnet concentrated by gravity. By this 
method, garne*t, 95^ pure, is obtained, an increase in purity of 
from 25^ to 45^ over the old method of hand-picking. This 
degree of concentration is remarkable when the difference in 
specific gravity between the minerals to be separated is less 
than .5. Specimens of pure garnet and pure hornblende *from 
the North River Qamet Go.'s mines gave specific gravities of 3.2 



>Min. Ind. 1898. 6:20. 

'N. Y. State Mus. Bui. 16. 180& p. 653. 
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and 3.7 respectively. Mr Hooper has not made public tbe de- 
tails of his separation process, but, by its means, the present 
plant is capable of crushing and separating 160 tons of ore per 
day (1903). 

The entire outpul: of the mines of thi» company is sold to 
Herman Behr & Co., of New York city, Boston and Chicago, who 
have extensive plants for the preparation from the raw material 
of the various forms of garnet paper, etc. 

H. H. Barton & Sons Co., of Philadelphia Pa., wort mines 
on Gore mountain in close proximity to the mines of the North 
River Garnet Co. Here the garnet is found in pockets averaging 
from 5 to 10 inches in diameter, occurring near the summit of 
the mountain in a decomposed hornblende rock. The mines are 
all open cuts, workable material being found almost on the sur- 
face. 

There is at present no plant connected with these mines. The 
product is all hand-picked. Further development of the property 
will pi'obably render the erection of a mechanical separation plant 
a necessity. 

According to figures furnished by H. H. Barton & Sons Co. the 
Gore mountain mines produced during 1902 aibout 1000 net tons. 

The following table shows the production of garnet in New York 
State in recent years. 



Year 


Short tons 


Value per ton 


1893 


1475 




1894 


. 294 




1895 






1896 






1897 


1050 


140^ 


1898 


1686 


28.77* 


1899 


1656 


28.338 


• 1900 


2508 


28,35* 1401 


1901 


2500 


28.25* 



* Price of Adirondack material. 

■This is the i.rerage price per ton for garnet from all localities in the 
United States. North River garnet brought a slightly higher price. 
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In 1899 some garnet was impoT'ted from Africa, but on practical 
test it was found to be inferior to the New York State material, 
and its importation was discontinued. 

Uses of garnet 

The readiy cleavage of garnet makes it a most valuable abrasive 
in the leather and wood industries. Quartz and emery rapidly 
become dull, but the garnet, owing to its brittleness along 
cleavage planes, continually presents sharp cutting edges. The 
various grades of garnet paper are known comnlercially as sand- 
paper, garnet paper or shoe paper. It is of some use in the polish- 
ing and grinding of brass, but for other metals emery is con- 
sidered better. A manufacturer of paper mill machinery has 
used garnet in place of emery for grinding joints of ironwork 
where the mineral is confined between two surfaces. In com- 
parison with emery, only one half of the weight was required, 
and a perfect joint was secured in half the time.^ 

Garnet has been mixed with emery and corundum in wheels, 
but the combination was not successful. 

Emery 

Emery occurs within the United States at three localities 
along the Atlantic seaboard and at one or two places in the 
middle west. The easitern deposits are the most fully developed, 
and of these that at Chester Mass. is the 'most prominent. 
Emery is found in New York about 4 miles southeast of Peek- 
skill and 2 to 3 miles east of the Hudson, river. It occurs in a 
series of igneous rocks which have been initruded into the meta- 
morphosed sediments of this region. These intrusions cover an 
area of over 15 square miles, lying mostly within the town of 
Cortlandt, whence they derive the name of the " Cortlandt 
series " given to them by J. D. Dana in 1880.^ This series con- 
sisits mainly of rocks of the gabbro family. Norites, diorites and 
peridotites are by far the most abundant. The principal asso- 
ciate of the emery deposits is a norite. 



»Min. Ind. 9:290. _ 

'Am. Jour. 8dL BmJUtttKk 20:199. 
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Throughout the region covered by these intrusives are de- 
posits of aluminous titaniforous magnetite. On the eastern and 
southeastern borders this ore becomes very aluminous with a 
proportionate decrease in the amount of iron, and in these por- 
tions it is mined for abrasive purposes. 

Prof. G. H. Williams, in a paper on the norites of the " Cort- 
landt series/'^ jaiblislied the results of a very careful stud}- of 
these deposits. It was his opinion, after extended microscopic 
inspection of this material, that it consisted chiefly of an iron- 
magnesian spinel (hercynite), and that there was a striking 
similarity between these ores and certain magnetite deposits at 
Routivara, Sweden. Prof. J. F. Kemp has remarked a like simi- 
larity between these deposits and certain of the emery deposits 
in North Carolina. The latter are not, however, titaniferous to 
any marked extent.^ 

The deposits according to Professor Williams are segrega- 
tions of the basic minerals of the norite, the pui'est of the emery 
being found to contain all the component minerals of the norite.^ 

An ins]>ection of a series of thin sections of nvaterial from 
these deposits* under the microseope showed that they consisted 
of hercynite, magnetite and corundum of a very light color. Of 
these minerals the hercynite was by far thfe most abundant, 
forming in some cases over 50^ of the material in the slide. 
The corundum occurs in small crystals containing medial in- 
clusions of what appeared to be magnetite. Magnetite in grains 
showing a crystalline outline is also included in the hercynite. 

The proportions of corundum and hercynite are very variable. 
In some specimens the corundum will make up over 50^ of the 
slide, while in others the material is almost 100^ hercynite. 

The hercynite is inferior in hardness to the corundum, 
corundum being 9 in the scale of hardness, while hercynite is 



»Am. Jour. Sci. Ser. 3. 1887. 33:194. 

'Kemp, J. F. School of Mines Quarterly. July 1899. p. 345. 
•Am. Jour. Sci. Ser. 3. 33:196. 

*A series of slides of this material was furnished the author by the 
kindness of Prof. J. F. Kemp, of Columbia University. 
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aibout 8. This softness is in some measure compensated by the 
more ready cleavage of the hercynite, which causes it always to 
present fresh, sharp cutting edges. It is claimed by manufac- 
turers of emery products that 'this Westchester material is ex- 
tremely serviceable when made into wheels^ with a vitreous 
bond, excelling the emery from other localities in this particular 
form of wheel. 

The deposits of emery occur irregularly and vary very con- 
siderably in size. Some openings have yielded over 100 tons 
without showing signfi of exhaustion, while others yield a scant 
20 tons or less. The mines are located on the outcrops of the ore, 
which are often discovered by the turning up of fragments while 
plowing in the fields. They are all open cuts, varying in width 
and depth with the size of the ore body. The ore is blasted out 
by light charges of explosives and is broken up and roughly 
cobbed to remove the greater part of the impurities before 
shipping to the mill. 

In the early history of these mines the ore was smelted in the 
blast furnaces of the neighborhood for the iron it contained. 

There it proved so refractory that this method of treatment 
was soon abandoned. Dr J. P. Kimball in 1874 wrote a paper 
advocating the use of this ore as a lining for puddling furnaces 
and as a source of multibasic slags.^ It was never used in this 
connection to any great extent. In this paper Dr Kimball 
published four analyses of the Peekskill ore, which were made 
for him by C. F. Chandler and F. A. Gairns. These, together 
with analyses of the ore by T. M. Drown and T. Egleston and 
three analyses of the associated rocks published by J. F. Kemp 
in his Handbook of the Rocks, are reprinted in the accompanying 
table. 



»Min. Ind. 1901. 10:17. 

* American Chemist. 1874. 4 : 321. 
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In a contribution to the American Journal of Science on the 
limestone belts of Westchester count v, Prof. J. D. Dana^ in 
1880 made mention of the presence of corundum in iron ores 
from this locality. Though he did not arrive at a true under- 
standing of the mineralogic composition of these deposits 
owing to his error in mistaking for chlorite, what Profes- 
sor Williams later proved to be hercynite, he drew attention to. 
the abrasive quality of the material. A short time afterward 
an emery mill was established at Peekfikill by the New York 
Emery Co., which for a time ran on the ore from the immediate 
vicinity, but it gradually abandoned the Pe^^kskill ore, till in 
1887 it was run almost exclusively on emery from Asia Minor. 
It was finally closed lip and has not been reopened. 

At the present time two companies are engaged in mining 
this ore, the Tanite Co. of Stroudsburg Pa., which controls most 
of the product, and the Ashland Emery and Corundum Co., 
formed^ in 1900 by a combination of several of the leading emery 
mills in the country. The output of this region was estimated 
at over 1000 tons for 1896.^ An estimate of the average annual 
output made in 1898 was from 500 to 700 tons per annum.^ From 
the rapid growth of industries making use of the finished 
products and recent developments in methods of manufacture, 
a large increase in the output is to be expected. 

MiU treatment 

The final cleaning and grading of the roughly cobbed material 
received from the mines is carried on by several dijfferent 
methods which vary with the character of the matrix. 

The Norton Emerv Wheel Co. of Worcester Mass. treat the 
rough material by the following process, a description of which 
was furnished to the writer by Mr Charles L. Allen, manager of 
the company. The lumps are fir«t crushed in a large stone 



*Am. Jour. Sol. Ser. 3. 20:9, 199. 

•Min. Ind. 1W)1. 10:18. 

•Min. Ind. 1900. 9:16. 

*Ani. Inst Min. Eng. Trans. 28:567. 
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crusher which reduces them to smaller piecee, they then pass 
through a smaller crusher; and from there they pass succes- 
sively over six sets of foils. The idea is to crush as little as 
possible each time, so that the minimum quantity of fine powders 
is obtained, as the manufacture of wheels demands a large pro- 
portion of the coarser grains. From the rolls the material is 
passed through washers, then driers, and from the driers it goes 
to the graders. Here it is screened, the various powders result- 
ing from the screening being known by the number of meshes to 
the square inch in the sieve through which they have passed. 
The coarsest used is 14 and the finest 180. Between these two 
limits the grades run 16, 20, 24, 30, 36, 46, 60, and then by tens 
up to 180. 

In the Sapphire mills of the Hampden Emery Co. of Georgia 
and North Carolina, where the material handled is embedded in 
a soft chloritic matrix, the material on coming from the mine is 
hoed with wooden hoes in inclined troughs filled with running 
water. It is then crushed and passed over a 14 mesh sieve. 
The portion which passes through the sieve is then treated by 
what is known as the muller process. The crushed and 
screened material is placed in a circular trough and is there 
agitated by two heavy wooden rollers each 5 feet high. These 
rollers are attached to a revolving shaft which rises through a 
platform in the center of the trough. This trough is kept full 
of water. The cleansing of the material is effected by the rub- 
bing of the hard grains of emery one against the other, thus 
wearing off the softer matrix, which, being light, i» carried out 
by the water flowing over the central platform, the heavy 
emory remaining in the bottom of the trough. After being sub- 
jected to this muller process for from three to five hours, the 
material left in the bottom of the trough is removed and dried 
by one of many hot air processes. In the Sapphire mills it is 
dropi>ed down a chimney on a soapstone slide a distance of about 
20 feet. It is then crnshed in rolls and sorted into various 
grades by screening. 
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The finest of the numerous grades are again rewashed and 
*orted by what is known as the elutriation process. The 
powders are suspended in water and forced through a set of 
tanks or cylinders, each 3 feet high and varying from 3 inches to 
40 inches in diameter. That portion of the material that can no 
longer be supported by the decreasing strength of the current as 
it parses from the smallest to the largest tank, settles to the 
bottom and is afterward drawn off. Any impurities that may 
have passed through the first cleaning process pass out with 
the surplus water. The powders thus obtained are dried and 
are then ready for market.^ 

In this condition the emery is purchased by the manufacturers 
of emery products, who make it up in wheels, stones, emery 
paper, emery cloth, etc. 

The wheels are made by binding the grains with some cement- 
ing material. Celluloid, rubber, silicious and vitreous bonds 
are used, each being specially adapted to certain classes of work. 
The required amounts of emery and bond are carefully measured 
out, thoroughly mixed, tamped into a mold and put in a kiln. 
The temperature of the kiln varies from about 300° F. in the case 
of vitreous bond to 150° F. when the least refractory bonds are 
used. 

A bond composed of sodium silicate and zinc oxid is used by 
the Standard Emery Wheel Oo. of Easton Pa., which till 1903 
was located in Albany N. Y. This bond set at a very low tem- 
perature, no fusion being required. 

On removal from the kiln, the wheels are trued and shaped in 
a lathe, the cutting of the wheel being accomplished by the use 
of black diamond (carbonado). 

Much of the success of an emery wheel depends on the selec- 
tion of a bond suitable to the work to be accomplished. It is 
therefore the present practice, when ordering emery wheels, to 
specify the work which is to be accomplished by the wheel, 

^The above description is condensed from an article by G. N. Jenks on 
corundum. Min. Ind. 1896. 6:26. 
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leaving the manufacturer to combine his materials to suit that 
particular case. 

Large amounts of the various grades of emery are used in the 
manufacture of emery paper and emery cloth, in which form it is 
used in the process of tool manufacturing and in almost all 
metal industries. Quantities of powder are sold to the same 
manufacturers for use in the grinding of joints and polishing 
metal. 

« 

In 1894, 250 tons of powder were consumed in the glass bevel- 
ing industry. Emery paper and cloth are used in large quan- 
tities by shoe manufacturers, woodworkers and brass founders; 
but in these industries it finds a strong competitor in garnet 
products. 

During the year 1894, Mr C. N. Jenks, of Asheville N. C, 
made a series of very careful tests on the cutting properties of 
various abrasive materials. The tests were made on wheels of 
uniform size which were prepared under his personal super- 
vision. The raw materials from which these wheels were made 
were purchased in the open market. They were subjected to 
tests carefully planned and watched, which were as nearly equal 
for each wheel as it was pk)s»ible to make them. The following 
list gives the materials tested in the order of their cutting 
qvality.^ 

1 Diamond 

2 N. C, Jackson county, corundum 

3 N. C. and Ga. corundum, known as " Standard " 

4 Chester Mass. emery 

5 Besit Turkish emery (Abbotstone) 

6 Bengal India emery 

7 Naxos emery 

8 Peekskill N. Y. emery 

9 Garnet. N. C, in chloritic matrix 

10 Carborundum 

11 Crushed s-teel 

12 Best flint quartz and ordinary garnet 

13 Common quartz and burstone, fli nt, sand, etc. 

^Scientific American, Supplement, Dec. 8, 1894. No. 988. 
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Diatomaeeous earth 

The deposits of diatomaceoiis earth occurring within the 
limits of this State are at present of but little economic im- 
portance, the majority of this material being supplied from 
localities in the west. The following is taken from a descrip- 
tion of these deposits published by F. J. II. Merrill in bulletin 
no. 15 of the New York State Museum.^ 

Diatomaceous earth occurs in New York State at White Lead 
lake in Wilmurt, llefkimer co., and on the property of Dr Oliver 
Jones at Gold Spring Harbor L. I. This material consists of 
hydrated silica. The deposits are accumulations of the silicious 
skeletons of minute plants known as diatoms. They accumulate 
in the bottom of ponds and lakes and are of recent age as well as 
Tertiary or Cretaceous. Though living diatoms are abundant in 
all the waters of the State, deposits have been found only at the 
above mentioned localities. 

The deposit at White Lead lake is owned by Mr J. W. Grosvenor 
and is the only one worked at present. The material is dug from 
the bottom of the lake, washed and run through strainers into 
settling vats, where it stands for 24 hours. The water is then 
drawn oflP and the residue shoveled into a press. It is here 
pressed into blocks 4 feet square and 4 inches thick, which are 
cut into cakes 1 foot square and piled under sheds to dry. The 
following analysis of tlw White T>ead lake material was made by 
Mr Gideon E. Moore of New York.^ 

Water and volatile matter 12.12 

SiOa 80.515 

AlA 449 

FeA 374 

CaO 12 

Undetermined 422 

100 

^N. Y. State Mus. Bui. 15:555. 
'Bui. 15:556. 
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While constructing the road bed of the Malone & Mohawk 
Railroad, jiumerous deposits of diatomaceous remainfi were dis- 
covered in the small lakes and ponds of the region adjacent to the 
line of the road. A careful investigation of the largest of these 
was made during 1893 and 1894 bj Mr D. C Wood, engineer in 
charge of Dr W. S. Webb's Nahasane park. The results of his 
investigations were published by Mr C. F. Cox in a paper read 
before the New York Academy of Science in 1894.^^ The survey 
was made with the idea of the development of these deposits on 
an economic basis, and Mr Wood reported eight ponds as contain- 
ing these remains in sufficient quantity to be worked at a prob- 
able profit. The material in these eight pon^ was exceedingly 
clean and covered from 2^ to 3 acres in each pond, ranging in 
depth from 1 foot to 12 feet. 

In specimens of the material from the various localities dis- 
covered by Mr Wood, Mr Cox found 16 genefra and 40 species of 
diatoms, the most abundant being Stauroneis, Cymbella, Eutonia, 
Navicula, Surirella, Melosira, Gomphomena and Epithemia. 

In a previous paper^ Mr Cox discusses the deposit at White 
Lead lake near Hinckley in Herkimer county. Here he found the 
same genera as in the other deposits. The remains of the genus 
Surirella were not so numerous as in the deposits to the north. 

Mr Cox inferred from the presence of both fixed and free 
swimming forms that the deposits were not entirely lacustrine in 
their origin, the inflowing streams having contributed a portion 
of the deposit represented by the skeletons of the fixed tommy 
Melosira, Gomphomena, Epithemia etc. 

Millstones 

Material suitable for millstones is found in the Shawangunk 
grit (Oneida conglomerate) of Ulster county, N. Y., in Lancaster 
county, Pa., where it is called Cocalico stone, and in Montgomery 
county, Va., where it is known as Brush mountain stone. The 
New York material is sold under the name of Esopus stone. The 



^N. Y. Acad. Sel. Trans. 1894. 13:08. 
«N. Y. Acad. Sci. Trans. 1803. 12:210. 
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Shawangunk grit from which it is quarried is a light gray quartz 
conglomerate. The quartz pebbles are usually of a milky color 
and vary in size from a diameter of xV ^^ch to a diameter of 1^ 
inches. The matrix is a gritty silicious paste. These grits begin 
at High Falls and extend with increasing hight into Pennsylvania. 
The beds are of unequal thickness but of the same general char- 
acter throughout the county. 

The method of quarrying is very simple. A large block of 
stone is separated by means of its natural lines of bedding and 
jointing. It is then roughly dressed to shape by wedges, holes 
being drilled into which the wedges are driven. A final tool 
dressing fits the stone for market.^ 

These stones vary in size and also in price. For milling, stones 
are furnished from 15 inches to 7 feet in diametefr. The larger 
stones or " Chasers " are used in grinding and crushing quartz, 
feldspar, etc. The smaller stones are used principally in portable 
mills for grinding cement, plaster, paint, and com. Blocks of 
this material, 12 by 10 by 12 inches, are used in paving the 
chaser floorrs. In 1893 the large stones 7 feet in diameter brought 
prices between |50 and flOO. The smaller stones sold from |5 to 
|15 and upwards. The introduction and increasing adoption of 
the roller process in flour mills and other industries caused a great 
decrease in the total annual value of this industry,^ but recently 
the output has begun to expand. 

To Mr James S. Van Btten the writer is indebted for the sub- 
joined list of producers of Esopus stone for 1903. 

Miles Decker Granite N. Y. 

James S. Van Etten Granite N. Y. 

Ambrose Van Etten Granite N. Y. 

W. H. Rose Accord N. Y. 

James Jonsbury Kerhonkson N. Y. 

Joseph Davis Kerhonkson N. Y. 



*N. Y. state Mus. Rep't State Geologist. 1893. p. 393-94. 
'Rep't N. Y. State Geologist. 1893. p. 393-94. 



174 



NEW YORK STATE MUSEUM 



Alundum and carborundum 

Alundum 

In 1902 the Norton Emety Wheel Co. of Worcester Mass., 
established a plant at Niagara Falls for the production of arti- 
ficial corundum from the mineral bauxite. This artificial product 
is called " alundum " by the manufacturers, who have not as yet 
made public the process of manufacture. 

From figures kindly furnished by the Norton Emery Wheel Co., 
the following table showing the relative amounts of pure crystal- 
line corundum in the natural ore and manufactured product, has 
been prepared. 

AVERAGE ANALYSES OF CORUNDUM 





AI2O3 


Fe20s 


S1O2 


Loss 


Best Turkish emery 


67.89% 
69.18% 
90.06% 
97.99% 


26.72% 

25.46% 

4.25% 

1.50% 


5.37% 

2.57% 

5.17% 

.95% 




* ' Naxos emerv 


2.19V 


" India emery 

Alundum 


.77% 







At present the entire output of the factory at Niagara Falls is 
consumed by the home company. It is expected by the manage- 
ment that it will soon be in condition to place large quantities on 
the market. Large demand for this product has already been 
made, and it bids fair to prove a powerful comi)etitor of car- 
borundum. 

Carhorundtim 
Process of manufacture and refinement 

Carborundum is a carbid of silicon, in its crude state, a lustrous 
irridescent mass of tabular hexagonal crystals. Its chemical 
formula is CSi, and it closely approaches the diamond in hardness. 
Absolutely pure carborundum is white. In commercial manufac- 
ture the crystals are i)roduced in many colors and shades, partly 
as a result of impurities, and partly owing to surface oxidation. 
The j>revailing colors arc gnn^n, black and blue. 

Sand, coke, sawdust and salt are the raw materials from which 
carborundum is made. In early experiments clay was used instead 
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of sand, but it was soon discovered that the silica of the clay was 
the only portion consumed in the process of manufacture, and a 
good glass sand was substituted. The process of manufacture as 
described by Mr Francis A. Fitzgerald in a lecture delivered 
before the Franklin Institute on Dec. 11, 1896, is as follows :^ 

The crude materials for the manufacture of carborundum, viz, 
sand, coke, sawdust and salt, are received in the stock building. 
These are ready for immediate use, with the exception of the 
coke, which must be reduced to kernels of a certain size to be used 
as " core " and ground to a fine powder to be used in making the 
mixture or charge for the furnaces. To effect this, the coke is 
first passed through a grinder, which breaks it up into small 
pieces, and is then conveyed to the upper part of the building, 
where it is passed successively through two cylindrical screens. 
The first of these removes all particles of coke which are too 
small to form the core, while the second allows kernels of the 
requisite size to pass through its meshes and fall into the core 
bin, conveniently situated as regards the other constituents of 
the mixture. Below this bin are scales on which the sand, coke, 
sawdust and salt are weighed out in proper proportions, and then 
conveyed by an elevator to a mechanical mixer, from which the 
mixture, ready for use, is emptied into a bin. The arrangement 
of the machinery connected with all this work is such that it can 
be attended to with ease by two men. 

The furnace room is built to accommodate 10 furnaces, though 
at present there are but five. The furnaces are built of brick 
and have the form of an oblong box, the internal dimensions being, 
approximately, 16 feet in length, 5 feet in width and 5 feet in 
depth. The ends are built up very solidly, with a thickness of 
about 2 feet. In the center of either end are the terminals, con- 
sisting of 60 carbon rods 30 inches long and 3 inches in diameter. 
The outer ends of the carbons are inclosed in a square iron frame, 
to which is screwed a stout plate, bored with 60 holes correspond- 
ing to the ends of the carbon. Through each of these holes is 
passed a short piece of % inch copper rod, fitting tightly in a hole 
drilled in the carbon. Finally, all the free space between the 
inside of the plate and the ends of the carbons is tightly packed 
with graphite. Each plate is provided with four projections, to 
which the cables conveying the current may be bolted. These 
ends are the only perrnanont parts of the furnace; the remainder, 
which we shall now consider, is built up every time the furnace is 
operated. 

^From notes of lecture published in pamphlet form by the Carborundum 
Ck). 
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The side walls of the furnace, are first built up to a hight of 
about 4 feet. Pieces of sheet iron are then placed at a distance 
of about 4 inches from the inner ends of the carbon terminals in 
such a way as to keep the mixture from coming in contact with 
the latter. The mixture is then thrown into the furnace till it is 
rather more than half full. A semicircular trench, having a radius 
of 10y2 inches and extending from end to end of the furnace, is 
now formed, the bottom of the trench being a little above the 
level of the bottom row of carbons. Into this trench is intro- 
duced the core, which has been carefully weighed, so that the 
amount required to make the core of the right size is used. One 
of the furnaces at Niagara Falls requires about 1100 pounds of 
" new core," that is to say, core which has come directly from 
the bins, or about 850 pounds of "old core," or core which has 
already been used in the furnace. The reason for this difference 
in weight will appear later. All the core having been emptied 
into the trench, the top is rounded off neatly by hand, so that, 
when finished, we have a solid cylinder 21 inches in diameter and 
about 14 feet long, composed of small pieces of coke and extend- 
ing from the sheet iron plate at either end of the furnace. 

The next operation is to make the connections between the core 
and the terminals. This is done by packing finely ground coke 
into the spaces betiji^een the ends of the carbons and the pieces 
of sheet iron, after which the walls are built up to a hight of 
about 5 feet, the pieces of sheet iron removed, and more mixture 
thrown in and heaped up to a hight of about 8 feet. 

All that is required now to make carborundum is the 
electric current. 

After the circuit has been closed in the transformer room, no 
apparent change occurs in the furnace for about half an hour. 
Then a peculiar odor is perceived, due to escaping gases, and, 
when a lighted match is held near the furnace walls, the gas 
ignites with a slight explosion. When the current has been on 
for three or four hours, the side walls and top of the furnace 
are completely envelojied by -the lambent blue flame of carbon 
monoxid gas, formed by the combination of the carbon of the 
coke with the oxygen of the sand. During the run of a single 
furnace 5^ tons of this gas ai*e given off. At the end of four or 
five hours the top of the furnace begins to subside gradually, 
and fissures form along the surface, from which pour out the 
yellow vai>ors of sodium. Occasionally the mixture on the top 
of the furnace is not sufficiently porous to allow the rapid 
esra]>e of the gases. The result is that the latter accumulate 
until the pressure is so great that, at some weak point in the 
mixture above, a path is forced open and the gases rush out 
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violently. This is termed "blowing'' by the workmen. It is 
mainly for the purpose of avoiding this " blowing," that the 
sawdust is put in the mixture, since the former, by making the 
mixture porous, allows the gases to escape freely. 

At the end of about 36 hours the current is cut off from the 
furnace, and it is allowed to cool for a few hours. Then the 
side walls are taken down and the unchanged mixrture raked off 
the top of the furnace, till the outer crust of amorphous car- 
borundum is reached. The crust is cut through with large steel 
bars, and can then be easily removed from ihe inner crust of 
amorphous carborundum. The inner crust is next removed with 
a spade and the crystalline carborundum exposed. 

After the carborundum has been removed from the furnace, 
it is taken to a crusher, which consists of a large iron pan, 
rotated in a horizontal plane by means of a vertical shaft. A 
horizontal shaft, carrying two heavy rollers, is attached to a 
collar surrounding the vertical shaft, thus permitting a free 
vertical motion of the rollers which rest in the pan. The latter, 
in revolving, causes the carborundum to pass under the rolls, 
which break the mass of crystals apart. From the crusher the 
carborundum is taken to large wooden tanks, where it is treated 
for several days with dilufted sulfuric acid to remove impurities. 
It is then thoroughly washed, dried and graded. There are 20 
grades of crystals, from no. 8 to no. 220, the numbers indicating 
the meshes to the linear inch of the screen through which the 
crystals have passed. The washings from the crystals pass 
through a series of tanks which serve to collect the fine powders, 
and from these are made the so called " flours " and the hand- 
washed powders. The former are obtained by floating the un- 
graded powders in a stream of water flowing through a series 
of tanks, in which the powder settles.^ There are three grades 
of " flour," designated, according to their fineness, F, FF, FFF. 
The hand- washed powders are obtained by stirring up a quantity 
of ungraded powder with water, allowing this to settle for a 
definite time, six minutes for example, then pouring off the 
supernatant liquid. The powder which afterward settles from 
this liquid is called six minute powder. In a similar way other 
hand-washed powders are made — one, four, 10 and 15 minute 
powders. 

This artificial product is rapidly replacing garnet, emery and 

quartz in the various industries where the latter have long been 

held as superior material. Carborundum grains held together by 

*An elutriation process similar to that employed in grading emery. See 
page 169. 
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some strong binding material form an abrasive surf ace, that is 
said to be more eflfident for certain classes of work than the 
natural sandstones and grifta used for grindstones and oilstones. 
Carboninduim is manufactured only at Niagara Falls. The out- 
put of these factories for 1902 was 3,741,500 pounds and for 1903 
was 4,759,890 pounds. 

Oilstone 

About 20 years ago the Labrador Oilstone Co., of Manlius 
N. Y., quarried stoae from a portion of the Portage formation 
which outcropped on the side of Labrador mountain in the town 
of Truxton, Onondaga co. This rock was milled and dressed in 
Manlius. It was a hard, dark blue sandstone of medium coarse 
grain. li had fair abrasive qualities, but imparted a rough 
edge ; and did not compare favorably with other stones then on 
the market. Its sale was extremely limited, and its manufacture 
was abandoned. 

The Pike Manufacturing Go. of Pike Station N. H. states that 

at one time it operated the mill at Manlius, but none of its raw 
material was quarried within the boundaries of New York State.^ 
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MINERALS NOT COMMEBClALLY IMPORTANT 

BY HEttBBUT P. WHITLOCK 

In addition to the productive mineral deposits of commercial 
value, there are, in New York, many mineral occurrences which 
would be of economic value were it not for the fact that their 
small extent and costly mining render the working of them profit- 
less as a commercial enterprise. In many cases these deposits 
have been worked in the past and have ceased producing because 
of the thinning of the ore body or on account of growing compe- 
tition with the richer and more productive mines in other sec- 
tions of the United States. Gold, silver and platinum, while un- 
doubtedly occurring to a small extent both free and combined 
(in the case of gold and silver) with pyrite or galena, have never 
been found in New York in sufficient quantity to pay for the 
cost of extraction. 

The experience of 50 years tends to show that capital invested 
in New York gold and silver mining ventures has invariably 
resulted in a loss. Gk)ld and platinum undoubtedly exist in ex- 
tremely minute proportions in the garnetiferous and magnetic 
sands of the Adirondack region, and in the year 1898 alone 2800 
gold and silver claims were filed in the office of the secretary of 

state, covering portions of Saratoga, Fulton, Warren, Hamilton, 

■ 

Herkimer, Essex, Clinton, Franklin, St Lawrence, Jefferson and 
L«wis counties. The writer is however unaware that any of the 
holders of these ** claims '^ have succeeded in extracting gold in 
paying quantities. 

The minerals unimportant commercially may be roughly classi- 
fied in two groups: metallic minerals and nonraetallic minerals. 

Metallic minerals 

1 Iron pyrites. The bisulfid of iix)n coniiuonly known as iron 
pyrites furnishes a cheap source of sulfur in the manufacture of 
sulfuric acid. Within the last few years its use in this industry 



i 
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has been steadily replacing that of native sulfur. It is at present 
mined in but one locality in New York, though it is widely dis- 
tributed in small deposits. Two minerals are included in the 
term iron pyrites : the common bisulfid of iron or pyrite and the 
orthorhombic iron bisulfid which is known as white iron pyrites 
or marcasite. 

Pyrite is frequently mistaken for gold, owing to its brassy color 
and brilliant metallic luster. The principal localities in New 
York are: 

Hermon, 8t Lawrence co. This deposit is situated in a belt of 
crystalline limestone about 5 miles south of Canton and near the 
town of Hermon. The ore is a massive pyrite, containing S8fi to 
405^ sulfur and 2.75^ copper.^ The mines are now being operated. 

Anthony's No8e, Westchester co. A deposit of massive p^Trho- 
tite situated on the north slope of this mountain was formerly 
mined, but has been abandoned for soone time. 

Philip's ore ted, Putnam >co. This constitutes a vein of mag- 
netite of considerable extent in gneiss and was traced by Mather^ 
for a distance of about 8 miles along the crest of the east ridge of 
the Highlands in the towns of Putnam Valley and Phillipstown. 
It was formerly worked at a number of places for magnetic iron 
ore. The limestone which here lies next to the gneiss carries 
considerable pyrite. 

Deposits of a similar nature also exist at Paterson, 5 miles 
southeast of Carmel, and near Ludington mills in Putnam county. 

^yurtsl)orOy Sullivan co. Pyrite occurs in this locality in 
cubic crystals associated with galena, sphalerite and chalcopyrite. 
The mine which was formerly worked for lead was abandoned 
about 12 years ago. 

Root, Montgomery co. A deposit of massive pyrite associated 
with galena occurs at Flat Oreek in this town about 1^ miles 
southeast of Spraker's Basin. The deposit was formerly worked 
for lead, but was soon exhausted. 



»U. S. Geol. Sur. 1883-84. 9. 
*Beck. Natural History at Ntw 
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Duane, Franklin co. An extensive bed of massive pyrite occurs 
in this town near the road leading to Malone. 

MaHinsburg^ Lems co. Crystallized pyrite in the form of 
modified octahedrons occurs in a vein of galena which traverses 
the limestone. 

Schoharie, Schoharie co. Pyrite in well crystallized forms, sin- 
gle Qv in clusters, occurs in the limestone about 1 mile west of 
the courthouse. 

Rossie, Si iMwrence co. At the Rossie lead mines, which for- 
merly produced considerable galena, large, brilliant and highly 
modified crystals of pyrite were obtained. These mines, how- 
ever, have been abandoned for so long that it is difficult at 
present to obtain even cabinet specimens. 

Eighteen Mile creek, Erie co. On the shore of Lake Erie near 
Eighteen Mile creek, pyrite occurs quite abundantly in the slate. 

Marcasite, the white iron pyrites, do not occur to any extent 
in New York State, though small crystals have been found in 
the cement mines at Rondout, Ulster co. 

2 Arsenical pyrites. Two compounds of arsenic and iron are 
here included : a sulpharsenid of iron known as arsenopyrite or 
mispickel and a diarsenid of iron of somewhat variable com- 
position known as lollingite or leucopyrite. Both minerals are 
used to a limited extent in the manufacture of white arsenic. 
Owing to their brilliant, white, metallic color, they are often 
mistaken for silver ores, but, though the arsenopyrite of New 
South Wales frequently carries gold, precious metal has never 
been extracted from arsenical pyrites in this section of the 
United Staites. The principal New York localities follow. 

Edenville, Orange co. Both arsenopyrite and lollingite occur 
in this locality; the former in both crystallized and massive 
varieties associated with gypsum and orpiment and embedded in 
white limestone; and the latter distributed throughout a black 
hornblendic diorite. 

Kent and Boyd's Corners^ Putnam co. This locality lies about 
4 miles northwest of C'armel near Brown's quarry, a serpentine 
deposit which was formerly worked. 
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Specimens have been obtained from an old shaft abont 40 feet 
deep, and the deposit, which consists of arsenopyrite, appears 
to be of the nature of a mass rather than a vein.^ These locali- 
ties have been opened but not worked for arsenic. 

3 Chromic iron ore. Chromite, an iron chromate of variable 
composition, constitutes the chief source of the chromium pig- 
ments and of bichromate of potash used in calico printing. It 
is, furthermore, used to a small (*xtent in the production of 
chromic steel. 

Small amounts of chromite have been noted at the following 
places in New York State. 

PhilUp8to%cn, Putnam co. Chromite occurs sparingly in the 
serpentine of Heustis's quarry about 5 miles northeast of Cold 
Spring. Occasional crystals have been met with in this locality. 

Monroe, Orange co. Minute octahedral crystals of chromite 
occur at the Wilks or Clove mine about a mile souith of the town 
of Monroe. The mineral is here found in talc a&sociated with 
magnetite. 

4 Copper. Though of relatively uncommon occurrence in New 
York State, copper ore is represented by several vein deposits^ 
which were formerly worked in connection with the lead deposits 
in which it oceuri-ed as an associated mineral. The ore con- 
sisted of chalcopyrite, or copper pyrites, a sulfid of iron and 
copper. Cuprite, or red copper oxid, and malachite, the green 
basic carbonate of copper, also occur sparingly in isolated 
localities. 

Copper pyiites 

Elleniille, Ulster co, Chalcopyrite, in both crystallized and 
massive varieties, is found associated with the galena and 
sphalerite and disseminated through the crystallized and mas- 
sive quartz. The mine, which has recently resumed work, con- 
sists of a vein of galena and sphalerite about 3 feet wide in 
Oneida conglomerate and is situated about i of a mile from the 
railroad station. An incline runs to a depth of 115 feet with 
side galleries. 

» Mather. N. Y. Geol. Report. 1889 
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Similar deposits occur at the old Ulster mine, 1 mile east of 
Red Bridge, and at a mine formerly operated for lead 2 miles 
northwest of Wurtsboro, Sullivan co. 

Ancram, Columbia co. At the Ancram lead mines about 4 miles 
southeast of the town of Ancram, chalcopyrite occurs in the 
quartz which forms the gangue in the lead-bearing veins. For 
a further description of this occurrence, see under Lead. 

St Lawrence county. Chalcopyrite was found associated with 
the galena at the Rossie lead mine, which has long since ceased 
operation, and at the pyrite locality near Hermon noted under 
that mineral. Small quantities of this mineral have been found 
associated with the arsenopyrites of Edenville, Orange co., and 
at many other localities in unimportant amounts. 

Cuprite, the red oxid of copper, has been noticed in thin seams 
in the diabase near Ladentown, Rockland oo., a locality which 
also furnished an occurrence of malachite, the gr^een copper car- 
bonate. Both minerals here occur in extremely small quantity. 

5 Lead. The lead deposits of New York, which were formerly 
worked to a limited extent, consist principally of galena, a sulfid 
of lead. This mineral is dark gray in color, with a cubic cleavage 
and metallic luster, and closely resembles metallic lead. Small 
quantities of eerussite, a while carbonate of lead, have been found 
associated with the galena in some localities. 

Rossie J Si Lawu'ence co. The lead mines of Rossie, which were 
operated quite extensively fi'om 1836 to 1839, are situated abouft 
2^ miles southwest of the village of Rossie. The deposits consist 
of several veins in gneiss, the largest having a width from 2 
to 4 feet with an outcrop exposed for about 450 feet. The ore 
consisted of galena, massive or frequently crystallized in large 
cubes, and associated with crystallized calcite, pyrite and chal- 
copyrite. Shafts were sunk to a level of about 150 feet and 
considerable ore extracted. The workings were however aban- 
doned in 1839, and though they were reoi)ened for a brief period 
in 1852, they have been inactive for forty years.^ Similar deposits 
occur in the vicinitv of Macomb and Mineral Point in St Law- 
rence count v. 



Sinytli. (\ II. jr. School of Mines Qnartorly. lOOH. 24:421, 
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EllenviUey Ulster co. This mine, which has been already re- 
ferred to under copper pyrites, consists of a vein deposit of galena 
and sphalerite or blende; the latter is of the variety known as 
" black jack." The galena contains a small pefrcentage of silver. 
The mine is at present oi)erated by the Ellenville Zine Co. of 
Newark N. J. 

At Red Bridge, Ulster <jo. and at Wnrtsboro, Sullivan co., 
similar deposits in the same formation were worked for lead, but 
have been abandoned for some time. 

Ancram, Columbia co. Galena occurs at the Ancram lead 
mines, about 4 miles southeast of the town of that name, in two 
or three veins from 3 to 4 feet in width in slate and limestone. 
The ore is poor in quality, being sparingly distributed through 
calcite and quartz, which constitute the gangue. It is associated 
with chalcopyrite, sphalerite and some barite. This mine was 
formerly operated for lead. 

Besides the above mentioned localities, galena has been found 
sparingly at the following places. 

Bchohariej Schoharie co. Associated with pyrite. 

Ossining^ Westchester co. In dolomite, associated with other 
lead minerals in small amounts. 

North East, Dutchess co. Near Smithfield, associated with 
chalco-pytite and sphalerite. 

Ouymard, Orange co. Galena occurs at Guymard about 8 miles 
northeast of Port Jervis. This ore occurs in a fissure vein in< 
Shawangunk grit and is associated with sphalerite. Shafts were 
sunk to considerable depth, one being carried down 400 feet. 
The mine has been abandoned for more than 15 years. 

Root, Montgomery co. 1| miles southeast of Spraker's Basin. 

Yidnity of Martinshurgj Letvis co. In the Trenton limestone 
associated with pyrite, sphalerite ajid cerussite. 

6 Zinc. Sphalerite, or zinc blende, a sulfid of zinc usually 
carrying some iron, constitute^ the only zinc-producing mineral 
of New York. It is found chiefly UMri|^ed with galena in the 
lead deposits and was formerly iBa^^^^gi that mineral. The 
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localities at which sphalerite has been found have, for the most 
part, been described under lead; briefly enumerated they are as 
follows : 

Wurtshoro, Sullivan co, See under lead. 

Ellenville, Ulster co. See under lead. 

Ancramy Coluvibia co. See under lead. 

Edenville, Orange co. Opaque, black variety. 

Root and Flat Creek, Montgomery co. About 2 miles south of 
Spraker's Basin, light yellow transparent crystals associated with 
galena. 

Salisbury, Herkimer co. Near Salisbury CJorners, associated 
with galena, chalcopyrite, etc. 

Vicinity of Martinsburg^ Lewis co, A granular, massive vari- 
ety, associated with pyrite and galena. 

Rochester, Monroe co. At Pike's quarry in the Niagara dolo- 
mite, associated with galena, calcite and gypsum. 

Lockport, Niagara co, A honey-colored or wax-yellow variety, 
often in transparent crystals in the Niagara limestone. 

Clinton, Oneida co. Near Hamilton College, a yellow crystal- 
lized variety, nearly transparent. Also at Rome and Vernon in 
the same county. 

Cooper's Falls, St Lawrence co. In a calcite vein. 

Fowler, St Lauyrence co. Associated with pyrite and chalco- 
pyrite in a vein traversing serpentine. 

Mineral Point, St Lawrence co. Massive, in a vein of galena. 

7 Manganese. The ores of manganese are represented in New 
York State by the mineral wad, earthy manganese or bog man- 
ganese, a hydrated oxid of manganese. It is of comparatively 
rare occurrence and has little economic value. 

Columhin county. Wad is found intimately mixed with the 
iron carbonates and limonitos of this county at Hudson, Auster- 
litz and Hillsdale. 

Houseville, Leids co. On Tug hill, 2 miles south of Houseville, 
is a small dej)osit, earthy in character. 

Warwick, Orange co. Four miles southeast of Warwick, a com- 
pact variety is found mixed with bog ore and earthy matter. 
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8 Nickel. Millerite, a sulfid of nickel, is occasionally found 
in pockets in the hematite at the Sterling mine near Antwerp, 
Jefferson co. The mineral occurs in radiating, hairlike crystals. 

9 Molybdenum. A sulfid of molybdenum, known as molybde- 
nite and resembling graphite in color and luster, is found spar- 
ingly in the rocks of New York State as follows. 

WaruHckj Orange co. Two miles southeast of Warwick, molyb- 
denite occurs scattered in irregular plates through granite 
associated with rutile, zircon and pyrite. Molybdenite also 
occurs at West Point in this county. 

Phillipatown, Putnam co. In the gneiss adjoining the Philips 
ore bed. See iron pyrites. 

Brewster. Putnam co. Associated with serpentine and magne- 
tite at the Tilly Foster mine. 

Clinton county. Sparingly distributed through the granite 
rocks. 

Nonmetallic minerals 

1 Flnorite. Fluorite, or fluor spar, a fluorid of calcium, is 
found to some extent in St Lawrence county as well as in less 
important localities in the State. Fluor spar is used principally 
as a flux for iron, in the manufacture of opalescent glass and as 
a source of fluorin in the manufacture of hydrofluoric acid. 

Macomh, St Lawrence co.^ A cavity containing about 15 tons 
of flnely crystallized fluorite in sea-green cubes, the latter often 
12 inches on edge, was discovered in this town in 1889. The 
deposit was found in working a small vein in limestone, and the 
material, which furnished beautiful specimens, has been mostly 
distributed throughout mineral collections and cabinets. Smaller 
deposits of similar material have been found at the lead mines 
of Rossie and at Mineral Point, Hammond, Fine, Gouvemeur and 
DeKalb in the same county. 

Muscallonge lake, Jefferson co.^ A deposit of flourite which 
was quite extensively wotked 50 years ago occurs on the south- 
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east bank of Muscallonge lake about 4 miles northweBt of Oxbow. 
The material, which closely resembles the Macomb fluorite and 
occurred in a vein of considerable width in limestone, is now 
exhausted. Fluorite has also been noted at Vrooman^s lake about 
2 miles east of the above locality. 

Rochester, Monroe co. Fluorite occurs in the Niagara lime- 
stone ait Pike's quarry. 

Fayettemlle, Onondaga co. Fluorite occurs in deep purple 
cubes associated with gypeum. 

Theresa, Jefferson co. Fluorite occurs here associaited with 
calcite and quartz. 

Lockport, Niagara co. Fluorite occurs in the Niagara lime- 
stone associated with calcite, dolomite, gypsum etc. 

Lowville, Lewis co. Green and nearly transparent crystals of 
fluorite occur in narrow veins in the limestone associated with 
calcite, pyrite and galena. 

Johnshurg, Warren co. Beautiful crystals of fluorite have been 
found in this locality. 

2 Phosphate rock. Apatite, a calcium phosphate of variable 
composition, is not found in New York State in deposits of 
sufficient extent to warrant its being mined as a fertilizer. The 
amorphous nodular phosphates, wliich in the southern Atlantic 
States constitute beds of considerable economic importauice, are 
for the most part absent from New York formations. 

Crown Point, Essex co. A fibrous, mammiUarj variety occurs 
1 mile south of Hammondsville in this town. Crystallized 
apatite is also found associated with magnetite in many of the 
iron mines of Essex and Clinton counties. 

Hammond, 8t iMiorence co. Large green and light blue crys- 
tals in calcite. 

Gouccrncur, St Lawrence co. Al)out a mile southwest of 
Goiiverneur, crystallized apatite occurs in limestone associated 
witli quartz and wernerite. 

Vroomafi^s lake, Jefferson co. Apatite occurs here crystallized 
in the limestone. 



REPORT OP THE DiRECl'OR AND STATE GEOLOGIST 1903 l89 

Natural Bridge^ Lewis co. Imperfect crystals of apatite occur 
in decomposed white limestone near Natural Bridge, associated 
with orthoclase, wernerite, pyroxene and titanite. 

Oreenfield, Saratoga co. Reddish brown apatite occurs in a 
granite vein in the town of Greenfield about a mile north of 
Saraitoga Springs. 

Amity, Orange co. Two miles south of Amity, in a vein of 
white limestone, apatite is found in well defined crystals of a 
bright green color. 

3 Barite. Barite, or barytes, the sulfate of barium, is often 
termed heavy spar on account of its relatively high specific 
gravity. Pure barite is rarely found in considerable masses, 
and the impure mineral as mined is invariably subjected to a 
careful sorting and refining treatment before being placed on 
the market. It is used as an adulterant for white lead and also 
to give weight and body to certain kinds of pai)er and cloth. 
Small deposits of barytes occur in a numiber of places in New 
York State. 

Pillar Pointy Jefferson co. Barite occurs on the Lee farm situ- 
ated on the north shore of Pillar Point. The deposit consists 
of a vein of massive barite in limestone, which appears to run 
out into the bay for some distance. This vein was quarried 
about 40 years ago for paint adulterant. 

Richville, 8t Lawrence co. Barite occurs here in translucent 
crystals with well defined terminations associated with calcite. 
At Hammond, De Kalb, Qouvemeur, Rossie and Mineral Point 
in the same county similar occurrences have been noted. 

Schoharie, Schoharie co. A fibrous variety of barite, grayish 
white or bluish white in color, occurs about 8 miles northwest of 
Schoharie courthouse in the town of Carlisle, between layers of 
daA colored slate. Also as a lamellar variety near the court- 
house in waterlimestone associated with strontianite. 

Little Falls and Fairfield^ Herkimer co. On the south side of 
the Mohawk river opposite Little Falls, tarite occurs crystallized 
in veins and geodes in the calciferous sandstone. It is white or 
bluish in color and sometimes transparent. Near the towns of 
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Little Falls and Fairfield a lamellar yellowish white variety haa 
been observed.^ 

Syracuse, Onmulaga co. At a point about % of a mile east of 
Syracuse, crystallized barite is found in interlacing crystals 
associated with celestite in limestone. 

Aticram^ Columbia co. A white massive variety of barite occurs 
at the Ancram lead mine in veins traversing slate and limestone. 

4 Celestite. Celestite, the sulfate of strontium, is used to some 
extent in the production of nitrate of strontia for the manufacture 
of fireworks. Its value for this purpose consists in its property 
of imparting a brilliant crimson color to the flame. The demand 
for it is however small, and it is not mined within the limits of 
New York State. Small deposits of celestite have been noted at 
the following localities. 

Lockporty Niagara co, Celestite occurs art Lockport in grayish 
blue crystals, often semitransparent, in geodes in ihe limestone 
associated with calcite, dolomite and gypsum. Also in opaque 
white or bluish white lamellae and coarsely fibrous masses. 

Rossie, St Lawrence co. At the Rossie lead mine celestite is 
found in delicate blue crystals associated with calcite. 

Jefferson county. Near Starkville, Brownville, Depauville, 
Chaumont and Theresa. 

5 Magnesite. Magnesite, a carbonate of magnesium, has a lim- 
ited use in the manufacture of magnesium salts, such as Bpsom 
salts, magnesia etc., and in the manufacture of paint, paper and 
fire brick. Small veins of magnesite occur in the serpentine 
formations of New York in several localities, but nowhere in 
commercial quantities. 

Rye and New Rochelle, Westchester co. At New Rochelle and 
the vicinity of Rye and Port Chester the serpentine outcrops 
contain veins of magnesite. The mineral is massive, white in 
color and breaks with a conchoidal fracture somewhait resembling 
that of unglazed porcelain. 

Tompkinsville, Richmond co. Magnesite here occurs in thin 
veins and cavities in st*rj)entine. 



^Beck, Lewis C. Natural History of New York. Mineralogy. 1842. p. 205. 
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Warwick^ Orange co. A small outcrop of serpentine shows an 
association of magnesite in places. 

Stony Paint, Rockl<ind co. Occurrence similar to that at War- 
wick. 

6 Mica. Three disi:inct minerals are included commercially 
under this head. They are: 

1 Muscovite or white mica, ordinarily known as isinglass 

2 Biotite, or black mica 

3 Phlogopite, or amber mica 

Chemically the micas are all silicates of magnesium and alu- 
minum; the black and amber micas also contain iron. Muscovite 
is extensively used in the doors of stoves and furnaces and for 
lamp chimneys, where its transparency and resistance to heat 
render it particularly valuable. Recently muscovite and phlogo- 
pite have been uftilized as insulating material in electric appara- 
tus, particularly for the armatures of dynamos. Ground mica, 
which is classed commercially as " scrap mica " as distinct from 
" sheet mica " described above, is used in the manufacture of 
wall paper. Mica is a common constituent in many of the rocks 
of New York and occurs in sheets in several localities. 

Wartoick, Orange co. Eight miles southwest of Warwick near 
Greenwood lake, muscovite occurs in a feldspar vein in plates 
sometimes a foot in diameter. 

Monroe, Orange co. A deposit of greemsh mica occurs in 
augite rock near Mombasha pond. The mineral is found in good 
sized plates and is now being mined. 

Both muscovite and phlogopite are found in plates of varying 
size throughout Orange co. in the granite and gneiss rocks and 
at the contact of these rocks with limestone. 

Pleasantville, Westchester co. A deposit of mica was at one 
time opened and mined at this locality, but has been abandoned. 

Henderson, Jefferson co. A yellow, somewhat copper-colored 
mica, probably phlogopite, occurs in large plates near Hender- 
son. 

Pierrepont, St Latorence co. At a point 1 mile north of Pierre- 
pont muscovite occurs in plates which are often 7 inches across. 
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Edwards, St Lawrence co, Muscovite in plates and large pris- 
matic crystals occurs at Edwards. 

Elsewhere in St Lawrence county, muscovite and phlogopite 
are found in small amounts and, for the most part, in dark 
colored varieties. 

7 Coal and lignite. Goal and lignite, while they occur in New 
York, can never be found in commercial quantities. The coal 
measures of Tennsylvania are not found north of the boundary 
line between Pennsylvania and New York, and what coal has 
been discovered in the latter state is in older formations, which 
do not contain this valuable mineral in commercial quantities. 
Many thousands of dollars have been spent in fruitless efforts to 
obtain coal in New York, but year after year persons who seem 
anxious to pay for their own experience appear in the field. It 
can not be too strongly urged on the attention of the people of 
the State that it is absolutely useless to seek for coal in New 
York. 

Woodstock, Ulster co. Goal was formerly found in a thin vein 
in the Catskills. The vein is worked out. 

Coal also occurs in seams interstratified with shales in Chau- 
tauqua, Erie, Livingston and Seneca counties. 

Rossville, Richmond co, A thin seam of lignite, or brown coal, 
occurs in clay. 

Lignite is also found sparingly in the clays of Suflfolk county. 
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IMSTBIBUTION OF HUDSON SOHIST AND HARBISON 

DIORITE 

IN THE 

WESTCHESTER COUNTY AREA OF THE OYSTER BAY 

QUADRANGLE 

BY F. J. H. MERRILL ASSISTED BY H. C. MAGNUS 

« 

In 1900 that portion of the Oyster Bay quadrangle which falls 
on Long Island was mapped in detail by Prof. J. B. Woodworth 
tad published in State Museum bulletin 48, entitled Pleistocene 
Geology of Nassau County and Borough of Queens. The north- 
west corner of this quadrangle falls within the limits of West- 
Chester county and includes portions of the towns of White 
Plains, Scarsdale, Mamaroneck, Harrison and Rye. During the 
Held season of 1903 Mr Harry C. Magnus has completed the map- 
ping of the crystalline rocks of this district according to the 
elassification and succession adopted by the author in the New 
York city folio. As no new points were developed in the course 
of Mr Magnus's work, the rock descriptions given here are identi- 
cal with those used in the New York city folio. The map is of 
interest to students and teachers of the New York city region as 
supplementing the Harlem sheet published in the folio above 
mentioned. 

• Hudson schist. The schist of the New Y^ork district receives 
the name Hudson because it continues northward and connects 
stratigraphically with the great area of slate and shale along 
the Hudson river which have been called respectively Hudson 
slate and Hudson shale. The Hudson schist, Hudson slate and 
Hudson shale represent different phases of alteration of the 
same original rock, and together they form the Hudson forma- 
tion. The Hudson formation continues into New England and 
is there a schist, which has been called the Berkshire schist. 

The rock is essentially a mixture of biotite and quartz, but 
frequently contains enough orthoclase to give it the composition 
of gneiss. The principal accessory mineral is garnet, which 
occurs in crystals varying from i^ to \ of an inch in diameter. 
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OfifaiioifeftllT irnK^ larpn- frrf^talK are fmnid. Mlcrocline, fibro- 
lite, crmmxfr mmd sianrc^lkf* ai>e aljM> freqpnd: accessories. l%e 
HiidKNi Sfidsc Itas a mar^^ f^eiiif^toatx. which is frequently, 
thov^ sot alvaviL Bearlj ^laiallel to the bedding. 

The aspeet of this formation ss iatimatelr affected bj nomer- 
oos igneous intrasioBs and injections of granitic and basic 
materiaL wfaScfa in some p4a««ps ai>e so nnmerons as to predomi- 
nate over the schist. The fanall masses are. for the most part, 
parallel to the schistositj. though occasaonallj oblique to it. 
The larger areas osuallj hare their longer diameters parallel to 
the strike of the schistositr. Thev are most abundant near the 
shores of Ixmg Island sound. 

Harrison diorite. This rock is intrusiTe in the Hudson schist 
in the towns of Mamaroneck. Harrison and Bye. It consists of 
quartz, feldsfiar. hornblende and biotite. with accessory titanite 
and garnet, and less frequently apatite. The feldspars are 
orthoc-lase and plagioelase i probably oligoelase andesin) in 
about equal amounts, the two together making up nearly two 
thirds of the roc^ The mass which forms Milton point, near Bye, 
has been subjected to much d^-namie action and is well banded. 
The same rock is abundant along the shore of Long Island 
sound between Port Chester N. T. and Stamford Ct. A small 
area of similar rock occurs at Barenswood L. I., where it out- 
crops in a long, narrow ridge of northeasterly trend and is in- 
trusive in the Fordham gneiss. 
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« 

THE NORTHEAST EXTREMITY OF THE PRE-OAMBRIAN 

HIGHLANDS 

BY F. J. H. MEBRILL 

With map by T. Nelson Dale 

The northeast exti-emity of the Precaanibrian highlands of Put- 
nam and Dutchess counties lies in an area of great geologic 
interest. This is due to the fact that the exposures there afford 
opportunity for the correlation and comparison of the crystalline 
formations of southeastern Dutchess county, with those of 
southern Putnam and Westchester. Reconnaissance surveys of 
this region were made during the period between 1896 and 1902 
by P. J. H. Merrill and his assistants Benjamin F. Hill and 
Edwin C. Eckel. In August 1903, being in Pittsfield, the State 
(Geologist had an opportunity of seeing a field map of a part of 
the district made in 1892 under the direction of Professor Raphael 
Pumpelly, by T. Nelson Dale and L. M. Prindle, field assistant. 
This map was on the scale of 2 miles to the inch and was so com- 
plete in minute detail, that it attracted the attention of the writer 
and Professor Dale kindly offered him the use of it for publica- 
tion, subject to the approval of Director Walcott. The permis- 
sion of the latter was most cordially given and the map aippear*s 
in illustration of this paper. Professor Dale's notes are records 
of the outcrops and express no conclusions concerning the forma- 
tions, the discussion on which is based on the writer's own studies 
in the district. 

The area in question falls on the Clove topographic quadrangle, 
a portion of which is colored geologically to illustrate this paper. 
The rocks of the region are a Precarabrian formation of gneiss; 
a basal Paleo7X)ic quartzite of Lower Cambrian age; a Cambro- 
Silurian limestone, stratigraphically equivalent to the Stock- 
bridge; and a highly metamorphosed crystalline schist, of Hudson 
age, equivalent to the Berkshire schist of the New England 
geologists. 

Near Poughquag village is a most extensive exposure of the 
basal Cambrian formation which from this locality has received 
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the name of Ponghquag quartzite. This name, originally sug- 
gested by Dana, was adopted in the New York city folio as a 
substitute for the name Lowerre previously used by the writer 
and for the name Cheshire which had been, for some time, used 
in New England as a designation for this basal deposit. One of 
the reasons for this substitution was, that in the railroad cut 
southeast of Ponghquag station, a Lower Cambrian fossil, 
HyoUthes sp. was found in the quartzite by Professor Dale and 
collections of it were made there by the man who acted as 
collector for Professor Dale. The name Ponghquag has, there- 
fore, a chronologic value as a designation for this formation 
because this locality has yielded Lower Cambrian fossils while 
at Cheshire Mass., no organic forms have yet been discovered. 

The geologic structure in this area is not complex and the 
relations of the formations are clearly suggested by the map. 
The long contact of schist and gneiss was regarded by Professor 
Dale as a fault line but careful study of the region by the writer 
leads him to the opinion that it is more probably a case of overlap. 

Professor Dale's party made no s^yecial study of the gneiss and 
schist and detailed petrographic examinations of these rocks in 
this district have not yet been made. The latter is a fine grained, 
Indroniica schist and, at a point one half mile east of the con- 
tact, contains a considerable percentage of carbon in the form of 
grai)hite. The Pi-ecambrian gneiss in this region has some dis- 
tinctive characters which are described as follows: 

During the past 20 j^ears the writer has been occupied, in the 
intervals of other work, with the study of the crystalline rocks 
of 8onthe4i8torn New York. The first task^ accomplished was 
the (lifferontiation of the i)rincipal uiembei'S of the crystalline 
an^a and tlu* determination of the stnictnral relations of the 
quartzose and micaceous rocks to the great crystalline limestone 
which for many years was the only nieml)er accurately differ- 
entiated. With the identification of the Hudson schist and 
PoiifclH|ua<i; (|iiartzlte camo the i"ecoji:nition below the limestone of 



»Ain. Joiir. Sci. n. 31) :.T8.3-1>2. 
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a great formation of bjinded gneiss, cut and injected at many 
points by later eniptives and of which nothing more could be said 
than that it was Precambrian. 

After extended reconnaissance and local study, in the Pre- 
cambrian area, certain conclusions have been reached which make 
it possible to express more definitely the character of the Pre- 
cambrian formations. 

In the vicinity of New York city the prevailing rock is a gray 
and black banded gneiss, the gray bands consisting of quartz, 
orthodase and biotite and the dark bands containing much 
biotite with some hornblende. With local variations in the pro- 
portions of the two materials of its banding, the general character 
of the rock persists throughout the Precambrian areas of West- 
Chester county and it may be recognized here and thei'e along 
certain lines in Putnam county, chiefly on the lower slopes of the 
mountain ranges as a rule showing a i>redominance of the lighter 
colored rock which is essentially a white feldspar gneiss with a 
small amount of biotite. The same characters prevail as one 
I^asses northeastward through Dutchess county over the Pough- 
quag area and to Dover mountain and- its Connecticut extension, 
the Kent-Cornwall area of PercivaU who used the following 
descrii)tion. 

The predominant rock of this formation is the white felspathic, 
dark mica-seamed granitic gneiss, varying, by the different pro- 
fiortions of its feldsi)ar and mica, from a nearly white, thicker, 
more granitic variety, to a lighter or darker giiiy, thinner and 
moi-e schistose varietv. 

These variations oc<ur in alternate beds, one or the other jire- 
dominating in different sei tions of the formation. 

Passing farther uorthwistward into Massachusetts one en- 
counters the JUM-ktt gneiss formation of Emerson which has in 
places the same general characters. 

The facts intended to be shown by the map are self-explanatory. 
Details of the geology of the Precambrian rocks are reserved 
for a separate i)aper on this subject which the writer has now in 
I)repanition. 

*I*erclvaI. RoiMirt on Connecticut. New Haven 1843. 
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ships, Essex Co. N. Y., with notes on the iron mines. j8p. 7pl. 2 maps. 
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G3 (21) Kemp, J. F. Geology of the Lake Placid Region. 24p. ipl. map. 

Sep. 1898. sc^ 
04 (48) Woodworth, J. B. Pleistocene Geology of Nassau County and 

Borough of Queens. 58p. il. 9pl. map. Dec. 1901. 25c* 
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42p. 2 maps, tab. Oct. 1902. 10c* 
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Co. 98p. il. I5pl. 2 maps. Jan. 1905. soc, 
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62p. 25pl. map. June 1905. «?5r. 

08 (84) Ancient Water Levels of the Champlain and Hudson Valleys. 

2o6p. iipl. 18 maps. July 1905. 4sc. 

09 (95) Gushing, H. P. Geology of the Northern Adirondack Region. i88p. 
I5pl. 3 maps. Sep. 1905. soc, 

Ogilvie, I. H. Geology ot the Paradox Lake Quadrangle. In press. 

Economio geology. Egl (3) Smock, J : C. Building Stone in the State of 

New York. I52p. Mar. 1888. Out of print. 
Eg2 (7) First Report on the Iron Mines and Iron Ore Districts in 

the State of New York. 6470P. map. June 1889. Out of print, 

Eg3 (10) Building Stone in New York. 2iop. map, tab. Sep. 1890. 401. 

Eg4 (11) Merrill, F: J. H. Salt and Gypsum Industries of New York. 92p. 

T2pl. 2 maps, II tab. Ap. 1893. [50c] 
EgS (12) Ries, Heinrich. Clay Industries of New York. I74p. 2pl. nup. 

Mar. 1895. 30c. 
£g6 (15) Merrill, F: J. H. Mineral Resources of New York. 224p. 2 nups. 

Sep. 1895. \sioc\ 
Eg7 (17) Road Materials and Road Building in New York. 52p. I4pl. 

2 maps 34^5, 68x92 cm. Oct 1897. 13c. 

Maps separate joc eachy two for r^c. 

£g8 (30) Orton, Edward. Petroleum and Natural Gas in New York. I36p. 

il. 3 maps. Nov. 1899. i^c. 
Eg9 (35) Ries, Heinrich. Gays of New York; their Properties and Uses. 

456p. I40pl. map. June 1900. %i, cloth. 
EglO (44) Lime and Cement Industries of New York ; Eckel. E. C 

Chapters on the Cement Industry. 332p. loipl. 2 maps. Dec. 1901. 

85c, cloth. 

Egll (61) Dickinson, H. T. Quarries of Bluestone and other Sandstones 

in New York. io8p. i8pl. 2 maps. Mar. 1903. ssc, 
Egl2 (85) Rafter, G: W. Hydrology of New York State. 902p. il. 44pl. 

5 maps. May 1905. $1.30, cloth. 
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EglS (98) Newland, D. H. Mining and Quarry Industry of New York. 78p. 
July 1905. J3C. 

Xineraloiry. XI (4) Nason, F. L. Some New York Minerals and their 

Localities. 2op. ipl. Aug. 1888. iioc] 
IW (58) Whitlock, H. P. Guide to the Mineralogic Collections of the New 

York State Museum. i5op. il. 39pl. 11 models. Sep. 1902. 40c. 
KZ (70) New York Mineral Localities, nop. Sep. 1903. 20c. 

Paleontoloiry. Pal (34) Cumings, E. R. Lower Silurian System of East- 
ern Montgomery County; Prosser, C: S. Notes on the Stratigraphy of 
Mohawk Valley and Saratoga County, N. Y. 74p. lopL map. May 
1900. 13c, 

Pa2 (89) Qarke, J: M. ; Simpson, G: B. & Loomis, F: B. Paleontologic 
Papers i. 72p. il. i6pl. Oct. 1900. 15c, 

Conttnts : Clarke, J : M. A Remarkable Occurrence of Orthoceras in the Oneonta Beds of 

the Chenango Valley, N. Y. 
Paropsonema crypt ophya ; a peculiar Echinoderm from the Intumescens-zone (Portage 

Beds) of Western New York. 

Dictyonine Hexactinellid Sponges from the Upper Dcvonic of New York. 

Water Biscuit of Squaw Isi2 



-The Water Biscuit of Squaw Island, Canandaigua Lake, N. Y. 
bimpson, G : B. Preliminary Descriptions of New Genera of Paleoaolc Kugose corais. 
Loomis, F : B. Siluric Fungi from Western New York. 

Pa3 (42) Ruedemann, Rudolf. Hudson River Beds near Albany and tlieir 
Taxonomic Equivalents. Ii4p. 2pl. map. Ap. 1901. 25c. 

Pa4 (46) Grabau, A. W. Geology and Paleotitology of Niagara Falls and 
Vicinity. 286p. il. i8pl. map. Ap. 1901. 65c; cloth, goc, 

Pa5 (49) Ruedemann, Rudolf; Clarke, J: M. & Wood, Elvira. Paleon- 
tologic Papers 2. 240P. i3pl. Dec. 1901. 40c, 

Cfntents: Ruedemann, Rudolf. Trenton Conglomerate of Rysedorpb Hill. 

Clarke, J : M. Limestones of Central and Western New York Inter bedded with Bituminous 

Shales of the Marcellus Stage. •> 
Wood, Elvira. Marcellus Limestone of Lancaster, Erie Co. N. Y 
Clarke, J : M. New Agelacrtnites. 
Value of Amnigenia as an Indicator of Fresh- water Deposiu during the Devonic of New 

York, Ireland and the Rhineland. 

Pa6 (52) Clarke, J: M. Report of the State Paleontologist 1901.. 28op. il. 

9rt>l. map, I tab. July 1902. 40c. 
Pa7 (fiS) Stratigraphy of Canandaigua and Naples Quadrangles. 

78p. map. June 1904. 25c. 
Pa8 (65) (Catalogue of Type Specimens of Paleozoic Fossils in the New 

York State Museum. 848P. May 1903. $1.20, cloth. 
PaS (C9) Report of the State Paleontologist 1902. 464P. 52pl. 8 maps. 

Nov. 1903. Jr. cloth. 
PalO (80) Report of the State Paleontologist 1903. 396p. 20pl. map. 

Feb. 1905. 85c, cloth. 
Pall (81) & Luther, D. D. Watkins and Elmira Quadrangles. 32p. 

map. Mar. 1905. 25c. 
Pal9 (82) Geologic Map of the Tully Quadrangle. 40p. map. Ap. 1905. 

20c. 
Luther, D. D. Geology of the Buffalo Quadrangle. In press. 
Grabau, A. W. Guide to the Geology and Paleontology of the Schoharie 

Region. In press, 
Ruedemann, Rudolf. Cephalopoda of Beekmantown and Chazy Formations 

of Champlain Basin. In preparation. 

Zoology. Zl (1) Marshall, W: B. Preliminary List of New York Unioni- 

dae. 20p. Mar. 1892. 5c. 
Z2 (9) Beaks of Unionidae Inhabiting the Vicinity of Albany, N. Y. 

24p. I pi. Aug. 1890. joc. 
ZZ (29) Miller, G. S. jr. Preliminary List of New York Mammals. I24p. 

Oct. 1899. J 5c. 
Z4 (33) Farr, M. S. Check List of New York Birds. 224p. Ap. 1900. 25c. 
Z5 (38) Miller, G. S. jr. Key to the Land Mammals of Northeastern North 

America. io6p. Oct. kxx). 15c. 
Z6 (40) Simpson, G: B. Anatomy and Physiolopy of Polygyra albolabris 

and Limax maxinuis and Enibryoloijy of Limax maxinius. 82p. 28pl. 

Oct. 1 90 1. 2SC. 
Z7 (43) Kellogg. J. L. Clam and Scallop Industries of New York. 36p. 

2pl. map. Ap. 1901. IOC. 
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Z8 (51) Eckel, E. C. & Paulmier, F. C. Catalogue of Reptiles and Batrach- 
ians of New York. 64p. il. ipl. Ap. 1902. 15c. 

Eckel, E. C. Serpents «»f Northeastern United Sutes 

Paulmier, F. C. Lizards, Tortoises and Batrachians of New York. 

29 (60) Bean, T. H. Catalogue of the Fishes of New York. 784P. Feb. 

1903. $iy cloth, 
ZIO (71) Kellogg, J. L. Feeding Habits and Growth of Venus mercenaria. 

jop. 4pl. Sep. 1903. joc. 
Zll (88) Letson, Elizabeth J. Check List of the Mollusca of New York. 

Ii4p. May 1905. 20c. 
Z19 (91) Paulmier, F. C. Higher Crustacea of New York City. 78?. il. 

June 1905. 20c. 
Eaton, E. H. Birds of New York. In preparation. 

EntomoloRT. Enl (5) Lintner, J. A. White Grub of the May Beetle. 32p. 

il. Nov. 1888. IOC. 

£n2 (6) Cut-worms. 36p. il. Nov. 1888. loc. 

£n3 (13) San Jose Scale and Some Destructive Insects of New York 

State. 54p. 7pl. Ap. 1895. ^5^- 
Eii4 (20) Felt, E. P. Elm-leaf Beetle in New York State. 46p. il. 5pl. 

June 1898. 5c, 

See Enis. 

E]i5 (23) 14th Report of the State Entomologist 1898. I50p. il. 9pl. 

Dec. 1898. 20c. 

EnS (24) - — Memorial of the Life and Entomologic Work of J. A. Lint- 
' ner Ph.D. State Entomologist 1874-98; Index to Entomologist's Re- 
ports I -13. 3i6p. I pi. Oct. 1899. 35c. 

Supplement to 14th report of the state entomologist. 

En7 (26) Collection, Preservation and Distribution of New York In- 
sects. 36p. il. Ap. 1899. 5c- 
En8 (27) Shade Tree Pests in New York State. 26p. il. spl. May 

1899- 5c. 
£ii9 (31) 15th Report of the State Entomologist 1899. I28p. June 

1900. 15c. 
EnlO (36) i6th Report of the State Entomologist 1900. ii8p. i6pl. 

Mar. 1901. 25c. 
Enll (37) Catalogue of Some of the More* Important Injurious and 

Beneficial Insects of New York State. 54p. il. Sep. 1900. loc. 
Enl2 (46) Scale Insects of Importance and a List of the Species in 

New York State. 94p. il. I5pl. June 1901. 25c. 
Enl3 (47) Needham, J. G. & Betten, Cornelius. Aquatic Insects in the 

Adirondacks. 234P. il. 36pl. Sep. 1901. 45c. 
Enl4 (53) Felt, E. P. 17th' Report of the State Entomologist 1901. 232p. 

il. 6pl. Aug. 1902. 20c. 
E11I5 (57) Elm Leaf Beetle in New York State. 46p. il. 8pl. Aug. 

1902. 15c. 

This is a revision of En4 containing the more essential facts observed since that was prepared. 

Enl6 (59) Grapevine Root Worm. 40p. 6pl. Dec. 1902. 75c. 

See Enig. 

Enl7 (64) i8th Report of the State Entomologist 1902. nop. 6pl. 

Mav 1903. 20c. 
Enl8 (68) Needham, J. G. & others. Aquatic Insects in New York. 322p. 
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Enl9 (72) Felt, E. P. Grapevine Root Worm. 58p. I3pl. Nov. 1903. 20c. 

This is a revision of En 16 containing the more essential facts observed since that was prepared. 

E]i20 (74) & Joutel. L. H. Monograph of the Genus Saperda. 88p. 

I4pl. June 1904. 25c. 
En21 (76) Felt, E. P. 19th Report of the State Entomologist 1903. 150P. 

4pl. 1904. 15c, 

Eii22 (79) Mosquitos or Culicidae of New York. 164P. il. 57pl. Oct. 

' 1904. 40c. 
En28 (86) Needham, J. G. & others. May Flies and Midges of New York. 

352p. il. 37pl. 1905. 80c, cloth. 
Felt, E. P. 20th Report of the State Entomologist 1904. In press. 
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Botany. Bol (2) Peck, C: H. Contributions to the Botany of the Sute of 

New York. 66p. 2pl. May 1887. Out of print. 

Bo2 (8) Boleti of the United States. 96p. Sep. 188^ [50c] 

B08 (25) Report of the State Botanist 1898^ 76p. Spl- Oct 1899. 

Out of print. 

Bo4 (28) Plants of North Elba. 2o6p. map. June 1899. ^oc. 

Bo5 (54) Report of the State Botanist 1901. 58p. 7pl- Nov. 1902. 40e. 

B06 (67) Report of the State Botanist 1902. igi^. 5pl. May 1903. 

50c. 

Bo7 (75) Report of the State Botanist 1903. 70p. 4pl- 1904- 40^- 

B08 (94) Report of the State Botanist 1904. 6op. lopl. July 1905. 40C. 

Archcologry. Arl (16) Beauchamp, W: M. Aboriginal Chipped Stone Im- 
plements of New York. 86p. 23pl. Oct. 1897. 2Sc. 
Ar2 (18) Polished Stone Articles used by the New York Aborigines. 

I04P. 35pl. Nov. 1897. 23c. 
Ar3 (22) Earthenware of the New York Aborigines. 78p. 33pl. Oct 

1898. 2SC. 
Ar4 (82) Aboriginal Occupation of New York. I90p. i6pl. 2 maps. 

Mar. 1900. 30c. 
Ar5 (41) Wampum and Shell Articles used by New York Indians. 

i66p. 28pl. Mar. 1901. soc. 
Ar6 (50) Horn and Bone Implements of the New York Indians. Ii2p. 

43pl. Mar. 1902. soc. 
Ar7 (55) Metallic Implements of the New York Indians. 94p. 38pl. 

June 1902. 2SC. 
Ar8 (73) Metallic Ornaments of the New York Indians. I22p. 37pl. 

Dec. 1903. 30c. 
Ar9 (78) History of the New York Iroquois. 340p. I7pl. map. Feb. 

ArlO (87) Perch Lake Mounds. 84p. I2pl. Ap. 1905. 20c. 

Aril (89) Aboriginal Use of Wood in New York. 190P. 35pl. June 

1905. 35c. 

Miscellaneous. Xsl (62) Merrill, F: J. H. Directory of Natural History 
Museums in United States and Canada. 236p. Ap. 1903. joc. 

Ks2 (66) Ellis, Mary. Index to Publications of the New York State Nat- 
ural History Survey and New York State Museum 1837-1902. 4i8p. 
June 1903. y3c, cloth. 

Museum memoirs 1889-date. Q. 

1 Beecher, C: E. & Clarke, J: M. Development of some Silurian Brachi- 

opoda. 960. Spl. Oct. 1889. Out of print. 

2 Hall, James & Clarke, J: M. Paleozoic Reticulate Sponges. 35op. il. 70pl. 

1898. $1, cloth. 
8 Clarke, J : M. The Oriskany Fauna of Becraft Mountain, Columbia Co. 
N. Y. i28p. 9pl. Oct. 1900. Soc. 

4 Peck, C: H. N. Y. Edible Fungi, 1895-99. io6p. 25pl. Nov. 1900. 75c. 

This includes revi<ied descriptions and illustrations of fungi reported in the 49ih^ szst and std 
reports of ihe state botanist. 

5 Clarke, J: M. & Ruedemann, Rudolf. Guelph Formation and Fauna of 

New York State. I96p. 21 pi. July 1903. $1.30, cloth. 

6 Naples Fauna in Western New York. 268p. 26pl. map. $2, cloth. 

7 Ruedemann, Rudolf. Graptolites of New York. Pt I Graptolites of the 

Lower Beds. 350P. i/pl. Feb. 1905. $1.50. cloth. 
Felt, E. P. Insects Affecting Park and Woodland Trees. In press. 
Clarke. J: M. Early Devonic of Eastern New York. In preparation. 

Natural history of New York. 30V. il. pi. maps. Q. Albany 1842-94. 

DIVISION I ZOOLOGY. De Kay. James E. Zoology of New York; or. The 
New York Fauna; comprising detailed descriptions of all the animals 
hitherto observed within the State of New York with brief notices of 
tliose occa-^ionally found near its borders, and accompanied by appropri- 
ate illustrations. 5v.- il. pi. maps. sq. Q. Albany 1842-44. Out of print. 
Historical iniroduciion lo the ser.es by (tov. W : H. Seward. lySp. 

v. I pti Mammalia. 13+146P. 33pl. 1842. 

300 c«^pies with hand colored plates. 
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V. 2 pt2 Birds. 12+3809. I4ipl. 1844. 

Colored plates. 
V. 3 pt3 Reptiles and Amphibia. 7+98p. pt4 Fishes. I5+4I5P. 1842. 

pt3-4 bound tog-eiher. 

V. 4 Plates to accompany v. 3. Reptiles and Amphibia 23pl. Fishes 79pl. 
1842. 

3CO copies with hand-colored plates. 

V. 5 pt5 Mollusca. 4+271 p. 4opl. pt6 Crustacea. 70p. I3pl. 1843-44. 

Hand-colored plates : pt5-6 bound together. 

DIVISION 2 BOTANY. Torrey, John. Flora of the State of New York; com- 
prising full descriptions of all the indigenous and naturalized plants hith- 
erto discovered in the State, with remarks on their economical and med- 
ical properties. 2v. il. pi. sq. Q. Albany 1843. Out of print. 

V. I Flora of the State of New York. 12+484P. 72pl. 1843. 

300 copies with hand-colored plates. 

V. 2 Flora of the State of New York. 572P. 89pl. 1843. 
900 copies with hand-colored plates. 

DIVISION 3 MINERALOGY. Beck, Lewis C. Mineralogy of New York; com- 
prising detailed descriptions of the minerals hitherto found in the State 
of New York, and notices of their uses in the arts and agriculture, il. pi. 
sq. Q. Albany 1842. Out of print. 

V. I pti Economical Mineralogy. pt2 Descriptive Mineralogy. 24+536P. 
1842. 

8 plates additional to those printed as part of the text. 

DIVISION 4 GEOLOGY. Mather, W: W.; Emmons, Ebenezer; Vanuxem, Lard- 
ner & Hall, James. Geology of New York. 4v. il. pi. sq. Q. Albany 
1842-43. Out of print. 

V. I pti Mather, W: W. First Geological District. 37^^53?. 46pl. 1843. 

V. 2 pt2 Emmons, Ebenezer. Second Geological District. 10+437P. I7pl. 
18^. 

V. 3 pt3 Vanuxem, Lardner. Third Geological District. 3o6p. 1842. 

V. 4 pt4 Hall, James. Fourth Geological District. 224^3p. igpl. map. 
1843. 

DIVISION 5 AGRICULTURE. Emmons, Ebenezer. Agriculture of New York; 
comprising an account of the classification, composition and distribution 
of the soils and rocks and the natural waters of the different geological 
formations, together with a condensed view of the meteorology and agri- 
cultural productions of the State. 5v. il. pi. sq. Q. Albany 1846-54. Out 
of print. 

V. I Soils of the State, their Composition and Distribution. 11+371P. 2ipl. 
1846. 

V. 2 Analysis of Soils, Plants, Cereals, etc. 8+343+46P. 42pl. 1849. 
With hand-colored plates. 

V. 3 Fruits, etc. 8+340P. 185 1. 
V. 4 Plates to accompany v. 3. 95pl. 1851. 
Hand-colored. 

V. 5 Insects Injurious to Agriculture. 8+272P. 5opl. 1854. 

With hand-colored plates. 

DIVISION 6 PALEONTOLOGY. Hall, James. Palaeontology of New York. 8v. 

iL pi. sq. Q. Albany 1847-94. Sound in cloth. 
V. I Organic Remains of the Lower Division of the New York System. 

23+338P. 99pl. 1847. Out of print. 
V. 2 Organic Remains of Lower Middle Division of the New York System. 

&f362p. I04pl. 1852. Out of print. 
V. 3 Organic Remains of the Lower Helderberg Group and the Oriskany 

Sandstone, pti. text. 12+532P. 1859. [$3.30] 

pt2, i43pl. 1861. [$2.30} 

V. 4 Fossil Brachiopoda of the Upper Helderberg, Hamilton, Portage and 

Chemung Groups. 11+1+428P. 99pl. 1867. $2.30. 
V. 5 pti Lamellibranchiata i. Monomyaria of the Upper Helderberg, 

Hamilton and Chemung Groups. i8+268p. 45pl. 1884. $2.30. 
Lamellibranchiata 2. Dimyaria of the Upper Helderberg, Ham- 
ilton, Portage and Chemung Groups. 62f293p. 51 pi. 1885. $2.30. 
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— pt2 Gasteropoda, Pteropoda and Cephalopoda of the Upper Heldcrbierg, 
Hamilton, Portage and Chemung Groups. 2v. 1879. v. i, text. 15+498^. 
V.2, I20pl. $2.50 for 2V. 

— & Simpson, George B. v. 6 Corals and Bryozoa of the Lower and 
Upper Helderberg and Hamilton Groups. 24+298P. 67pl. 1887. t2.S0, 

— & Clarke, John M. v. 7 Trilobites and other Crustacea of the OriskanXt 
Upper Helderberg, Hamilton, Portage, Chemung and Catskill Groups. 
64-l-236p. 46pl. 1888. Cont. supplement to v. 5, pt2. Pteropoda, Ccpli^ 
alopoda and Annelida. 42p. i8pl. 1888. $2.50. 

— & Clarke, John M. v.8, pti Introduction to the Study of the Genen 
of the Paleozoic Brachiopoda. 164-367P. 44pl. 1892. t2.y>. 

& Clarke, John M. v.8, pt2 Paleozoic Brachiopoda. 16+394P. 8l4pl» 



1894. $2.50, 

Catalogne of the Cabinet of Natural History of the State of New York and 
of the Historical and Antiquarian Collection annexed thereto. 242p. O. 

1853. 
Handbooks 1893-date. 7^^x12^ cm. 

In quantitiei, i cent for each 16 pages or less. Single copies postpaid as below. 

H5 New York State Museum. 52p. il. 4c, 

Outlines history and work of the museum with list of staff z^oa. 

HIS Paleontology. I2p. 2c, 

Brief outline of State Museum work in paleontology under beads: Definition; Relation to 
biology ; Relation to stratigraphy ; History of paleontology in New York. 

H15 Guide to Excursions in the Fossiliferous Rocks of New York. 
I24p. ^r. 

Itineraries of 32 trips covering nearly the entire series of Paleozoic rocks, prepared apeciallj 
for the use of teachers and students desiring to acquaint themselves more intimately with toe 
classic rock<i of this State. 

H16 Entomology. i6p. 2c, 

H17 Economic Geology. 44p. 4c, 

H18 Insecticides and Fungicides. 20p. sc, 

H19 Classification of New York Series of Geologic Formations. 32p. Jf. 

Maps. Merrill, F: J. H. Economic and Geologic Map of the State of New 
York; issued as part of Museum bulletin 15 and the 48th Museum Report* 
V. I. 59x67 cm. 1894. Scale 14 miles to i inch. iSc 

Geologic Map of New York. 1901. Scale 5 miles to i inch. In atlas 

form $3; mounted on rollers $5. Lower Hudson sheet 60c. 

The lower Hud^n sheet, sreologically colored, comprises Rockland, Orange, Dutchess. Pot* 
nam, Westchester, New York. Richmond. Kings, Queens and Nassau counties, and parts of Sulli- 
van, Ulster and Suffolk counties ; also northeastern New Jersey and part of western Connecticitt. 

Map of New York showing the Surface Configuration and Water 

Sheds. 1901. Scale 12 miles to i inch. 13c. 

Geologic maps on the United States Geological Survey topographic base; 
scale I in. = I m. Those marked with an asterisk have also been pub- 
lished separately. • 

♦Albany county. Mus. rep't 49, v. 2. 1898. soc. 

Area aiound Lake Placid. Mus. bul. 21. 1898. 

Vicinity of Frankfort Hill [parts of Herkimer and Oneida counties]. 
Mus. rep't 51, v. i. 1899. 

Rockland county. State geol. rep*t 18. 1899. 

Amsterdam quadrangle. Mus. bul. 34. 1900. 

♦Parts of Albany and Rensselaer counties. Mus. bul. 42. 1901. loc. 

♦Niagara River. Mus. bul. 45. 1901. 25e, 

Part of Clinton county. State geol. rep't 19. 1901. 

Oyster Bay and Hempstead quadrangles on Long Island. Mus. bul. 48. 
1901. 

Portions of Clinton and Essex counties. Mus. bul. 52. 1902. 

Part of town of Northumberland. Saratoga co. State geol. rep't 21. 1903. 

Union Sprinj^js. Cayuga county and vicinity. Mus. bul. 69. 1903. 

♦Olean quadrangle. Mus. bul. 69. 1903. loc. 

Becraft Mt with 2 sheets of sections. (Scale i in. == J/2 m.) Mus. bul. 
69. 1903. 20c. 

♦Canandaigua-Naples quadrangles. Mus. bul. 63. 1904. 20c. 

♦Little Falls quadrangle. Mus. bul. 77. 1905. 13c. 

♦Watkins-Elmira quadrangle. Mus. bul. 81. 1905. 20c. 

*Tully quadrangle. Mus. bul. ^2. igos- loc. 
♦Sa/amanca quadrangle. Mus. bu\. ^. i<50S. loc. 
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New York State Museum 

The New York Stale Museum as at present organized is the outgrowth 
cjj the Natural History Survey of the. State commenced in 1836. This was 
established at the expressed wish of the people to have some definite and 
positive knowledge of the niineral resources and of the vegetable and 
animal forms of the State. This wish was stated in memorials presented 
to the Legislature in 1834 by the Albany Institute and in 1835 ^Y ^^ 
American Institute of New York city and as a result of these and other 
influences the Legislature of 1835 passed a resolution requesting the sec- 
retary of state to report to that body a plan for " a complete geological 
survey of the Stale, which shall furnish a scientific and perfect account 
of its rocks, soils and materials and of their locahties; a list of its minora- 
logical, botanical and zoological productions and provide for procuring 
and preserving specimens of the same ; etc." 

Pursuant tg this request, Hon. John A. I)ix, then secretary of state, 
presented to the Legislature of 1836 a report proposing a plan for a com- 
plete geologic, botanic and zoologic survey of the State. This report 
was adopted by the Legislature then in session and the governor was 
authorized to employ competent persons to carry out the plan which was 
at once put into effect. 

The scientific staff of the Natural History Survey of 1836 consisted of 
John Torrey, botanist; James E. DeKay, zoologist; Lewis C. Beck, 
mineralogist; W. W. Mather, Ebenezer Emmons, Lardner Vanuxem and 
Timothy A. Conradj geologists. In 1837 Professor Conrad was made 
paleontologist and James Hall, who had been an assistant to Professor 
Emmons, was appointed geologist to succeed Professor Vanuxem, who 
took Professor Conrad's place. 

The heads of the several departments reported annually to the gover- 
nor the results of their investigations, and these constituted the annual 
octavo reports which were published from 1837 to 1841. The final 
reports were published in quarto form, beginning at the close of the field 
work in 1841, and 3000 sets have been distributed, comprising four vol- 
umes of geology, one of mineralogy, two of botany, five of zoology, five 
of agriqulture, and eight of paleontology. 
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